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Abatrcrct: The absolute configuration of furosardonin A and secolactarane sesquiterpenes has 

been established by chemical correlations. Secolactarane lactones and furane have been 

converted to lactaranes by the Me2AlC1 catalyzed ene reaction. 

Lactarane and secolactarane aesquiterpenes constitute the largest group of aesquiterpenee 

isolated 80 far 
1-4 

from Rumsula and La&ariua species (llasfdiomycetes) and are believed to derive 

from maraemane precursors. Indeed velutinal. .derivatives, posseseing the establiehed absolute 

configurations3 lb-c, are considered the only compounds originally present in significant amount in 

moat of these mushrooms end are shown to be transformed to lactarane and eecolactarane 

5,6 7 
aesquiterpenes enzymatically or chemically. 

Lectarane Secolactarane Maresmane 

(6) 

However, the dividing line between natural producte and poeaible chemical artifac,t.s is eomewhat 

1 
vague. For example furandiol (4). lactarol (5) and lack-dial (61, which can be considered artifacts 

when formed by chemical degradation of velutinal derivatives, in 8ome ground LactariUn and Russula 

species also appear to be formed by specific enzymatic routee. 
6 

Pivotal to these transformations 

,('l Part*XIX, 0. Sterner, R; Bergaa, J,. Rihlbetg,.J. Oluvadiya. 9. Wickberg, 0. Vidari, N. De 

Bernardi, F. De Marchi. G. Fronza and P. Vita-Finzi, J. Org. Chem. 50, 950 (1995). 
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of the l araawne l kelston ia the breakdown of the fused cyclopropme-cyclohexrne blcycllc l yatn 

with enlargement to a aaven membered ring. In this regard lnteremtingly the relative configuratIon 

eatabliahed for the ethyl at C-3, with rampect to the bridgehead protons H-2 and H-9. CM ba either 

e, am ln velleral (2) and piperdial (3). Mb a. aa in furandlol (4) end other fumnold 

1.ctArM.0. 
7 

Thla l teraochemlcal feature indicatea that tha crucial cyclopropMa ring opening step 

mat occur with at leaat tuo different achmiau ud CM evanmmlly reflect tha different orlpin of 

the b-2 l esquiterpenea groups. 

The eatabllshment of the l tereochemlstry of furoaardonin A (71, lactaral (8) and the 

recolactarane 6, then appeara of special intereat in order tb conflrr a recently propoaed’ multlatep 

rearru\gament of tha velutlnal l keleton uhlch my mloic Un bloaynthatic formation of furm and 

profuran lactumem. For furo.arbooln A (7) the trma diulal relatlonahip aximtlog betuoen the H-6 

and H-9 protons ia ehom by the typical value of the couplinp conetxnt (J- 10.5 Hz), utmreaa the 

7 
atereocherletry at C-3 has no conclusive evidence. 

In thla paper ve report. for the flrat time, the conversion of secolxctaranea to lactmww 

seaquiterpenes by the l ucceaaful l ppllcatlon of the me reaction and tha chamicml cornlat~on of 

furomardmln A (7) with ~orpounde hwlng a known l tereocherlcal relatlonahlp between H-3 and H-9. In 

thle ray the fomulms E-9 hove been proved to repremnt the configuratlcm of theme cmpounda. 
(*I 

Interconveralon of l scolactumea. Beyond l ecolactaranea of furanold or profurmold type. i.e. 

l ssquiterpenes (8) Md (6). only one representative of the related clue of l ecolactarme lactonem 

-blennin C 
8a 

(lactaronecatorin A&)- has been laolated ao far and its structure l aeigned 
Eb 

aa (9). 

the l tereochemlatry at C-3 being undeterminad. BlennIn C (9) vaa now reduced with OIBAL-H In TWF to 

the knom lactaml (5). vhlch has prevlouely been prepared on KBHO reduction 
I,9 

of both loctaral 

(8) and lactsrdial (6). Lactarol. obtained from blennln C. was also oxldlted with M02’ to lactaral 

(8) having the amme rotatory power of . natural eample. Thus all the secolactuanea. both lactonem 

and furme. uat have the aaoe absolute configuration. 

Conversion of eacolxctarMea to lactarmnem. The oxygen analog of the Lerla .cid catalyzed me 

aynthceis 
10 

(Prlns reaction) la the reaction of choice for the annulation of accolactaranea to 

lxctaranem. The intramolecular veraion of the em reaction vaa ueed amoral times in the paat for 

the conatructlon of a aeven membered rina, l trrtlry fror the appropriate unsaturated l ldehyde. 
11 

To 

the beet of our knovled6e. hovever, the reaction with l ubatratee where the formyl group ia directly 

llnked to a furan or a butsnollde ring has no procedent. In the event, when lactaral (8) vaa treated 

with SnC14 a* catalyst in vuloua l olventi (C H , CH Cl , 
66 22 

CH3N02) no cycllratlon took place and the 

furon compound was extensively deccmpoaed. However. when lactm-al vam exposed to Ne2A1C1 In a 

hexans-CH Cl 
2 2 

eolutlcm at r.t.. in spite of the great lnatmblllty of the furan mystem in acidic 

cmdi tlons, it was l mothly converted to a very non polar furan derivative (l4.214) to which the 

structure 10 has been l aslgnad. The lH-NMR spectrum of the reaction product ahored in fact tvo 

oleflnic protone at 6.02 and 5.53 ppm and ho algnala at 6.93 and 7.12 ppm attributable to ho furan 

protona. We nevar obaerved the appearance of ur intermediate like 7, which II.. tJw expected flrat 

formed prdduct of the ane reaction, but. evidently. could not survive under Uleae conditions. 

(*I For the a&e of clulty Me forulaa already repremant the l boolufs conflguratlon which was 

finally l aalgned tm tim chlral centma. 
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l?ie aame dime 10, of identical rotatory power, was also obtained from furoeardonin A (7). by 

etirring a benzene aalution containing a catalytic.auxmt of p-TeDH. These reaulta were gratifying 

as they proved that both .furosardonin A (7) and lactaral (8) have the (~(yb configuration at G3, 

ae required by the propoeed meohanien of velutinale transformation-' 

DIBAL-H c 

An analogous Me2AlCl catalyzed ene cyclizetion was also euccessfully performed on the formyl 

eecolactarane lactone 11 obtained by PCC oxidation of blennin C (9). The product of the reaction 

(35% yield) is the new lectone 12 having an "unnatural" stereochemical relationship between H-8 and 

H-9 and the C-3 methyl cis to H-9. - In fact in the 'H-NM9 spectrum of compound 12 the amall coupling 

constant (2.0 Hz) between H-6 and H-9 indicatea a tie relationship between the latter protons, a - 

value significantly greater ( >, 8.0 Hz) being always found when H-8 and H-9 are trans diaxially 

oriented (see 171, as in natural lactarane lactones. 
2 

Moreover the methyl at C-3 must be 

pseudoequatorially oriented on the eeven membered ring as its geminal proton ehowe an axial-axial 

coupling constant (J=11.2 Hz) with one of the protons at C-4. Finally H-4ax must be placed on the 

.same aide of the ring as H-9 (and H-6), on the basis of ND6 experimenta: the selective Irradiation 

of H-9 produces in fact a 2.4% enhancement of the H-4 
ax signal, 

while the irradiation of H-4 
ax 

affects (2.6% ND61 the H-9 signal. 

The diastereoselectivity thus exhibited by this intramolecul,ar ene reaction is quite remarkable: 

an examination of the Dreiding modele of the two possible transition states, 13 or 14, shows that 

the double bond w-face discrimination likely depende M a very unfavorable steric interaction 

between the C-3 methyl and the bulky 
:, 

)&O...AIT complex, which is maximized in the transition atate 

(13) where the two groups are closer. ’ 
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Correlation of furosardonin A (7) with lsctarane lactones of established C-3 stersocheristry. 

Initially we .plwned to hydrogenate the cyclopwteno double bond of Eurosardonin'A in order to 

compare the l,P-dihydrcderivative with the furans obtained by the DIBAL-H reduction 
12 

of the two 

known lwtones 15 and 16 having the two alternative C-3 configurations. 
13,14 

The double bond, 

however, could not be saturated without the simultaneous destruction of the furan ring, though 

various conditions and different catalysts were tested 
25 

. Then We resolved to oxidize the furan ring 

of furosardonin A to a less fragilsd,&unsaturated-II-lactone. While sensitized photooxygenation of 

7 (sunlight, aq. MeOH, Bengal rose as sensitizer), followed by NaBH4 reduction of the formed 

r-hydroxybutenolide gflve the desidered product 17 in very low yield, on treatment with NBS in aq. 

dioxane17 furosardonin A yielded the new sesquiterpena 17 in ca. 50% yield, no other isomer being 

formed in an appreciable amount. The structure 17 was indicated by the IR and NW9 spectra, in 

particular the position of the carbonyl at C-5 and not'at C-13 is supported by the following data: a 

long range homoallylic like coupling is observed between the C(13)H2 and the C(4)H2 protons, which 

is peculiar for 17 like structure 
16 
,whereas it ia impossible to attain for the ieomeric C-13 la&ones; 

furthermore by irradiation of the C(4)H2 signals, no NOB enhancement is observed for the signals of 

the butenolide protons, as it is expected to occur for two groups too far away from each other, ae 

in compound 17; finally an analogous oxidation of the known furanol 16, using the Wiesner 

17 
procedure , yielded the know lactone 

8.2 
19 as the only product. The remarkable siteselectivity of 

this furan ring oxidation is probably due to a coordination of the allylic C(6)-OH with an 

elwtrophilic Br+ species which is supposed to promote the attack on the aromatic ring. 
17b 

The catalytic hydrogenation of l&tone 17 now proceeded Witho& .+&M&J the heterocyclic ring, 

providing a new lactarane d,6-unsaturate& la&one different (m.p,, sDectra1 data) from both the 
,, 

sesquiterpenes15 and 16. Also the hydrogenation of compound 19 yielded a new sterwiswer of 

lactonee 15 and 16. Since the four la&ones 15, 16, 20 and 21 must have the same absolute 
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configuration at C-S and C-9, for their common derivation &on! velutinals Ib-c, the structures of 

the hydrogenation products can differ from both reference lactonee 15 and 16 only if the ring 

junction betueen the aeven and five membered rings is tranm, as in fomulaa 20 and 2l. The former is 

thus assigned to the compound obtained by the s hydrogen addition to the double bound of lactone 

19. therefore the structure 2l must be attributed to the compound synthesized from furoeardonin A. 

The C-3 methyl is then trans with respect to H-9 in all the compounds 17. 2l and 7, thus confirming 

the mechanism proposed for velutinals (la-c) transformationa. 
7 

All m.ps are uncorracted and. were determined with a Fisher-Johns hot plate. Ir spectra were 
measured as films for oils or in KSr pellets for solids on a Perkin Elmer 197 spectrophotoaeter. PNN 

spectra were recorded with TNS as an internal standard at 80 MHz on a Brukar instrument or at 300.13 

MHs on a Bruker CKP-300 spectrcmster. The chemical shifts (S,ppm) are reported for CDC13 (filtered 

through Na CO3 

Hs. NOE f 

to remove any .acidic impurities) solutions unless otherwise stated. J are reported in 

d fference spectra were obtained by alternatively subracting right off resonance free 

induction decays (FIDS) from right on-resonance induced FIDS. NOE values reported in the text are 

only indicative. Electron impact (e.i.) mass spectra were determined on a Du Pont 21-492 6 

instrument at 70 eV. Specific optical rotations were measured on an automatic Perkin-Elmer 

polarimeter. Thin layer chromatographies were run on pre-coated silica gal (Merck 60 F ) plates. 

The spots were detected under a 254 nm UV light source or by spaying with a vanillin-Su phuric acid 254 

solution and then heating the plates at 12O'C for few min. Column chromatography (CC) was performed 

on Kieselgel 60 Merck (0.040-0.063 mm) silica gel. All reactions were run with magnetic stirring 

under an inert atmosphere of N and those requiring anhydrous conditions were performed in 

oven-dried apparatus. Solvents %d reagents were dried according to established procedures by 

distillation under N2 from an appropriate drying agent: THF and dioxane (LiAlH4); 

(Na). Dry solvents were stored over molecular sieves under N 

CH C12(CaH ); C H 

and Me2AlC1 (1.0 M solution in hexanes) were purchased from A drich. 1 

. DIBAL-H (1.0 M solut on in 21 201uen6e9 

4-(2-(4,4-Dimethyl-1-cyclopentenyl)-propyl)-3-furanmeth8nol(lactarol, 5) by DISAL-H reduction of 

2-(2-(4,4-diaethyl-l-cyclopentenyl)-propyl)-3-hydrolryme~l-2-buten4~lide (blennin C, 9). 101 pl 

of DIBAL-H solution were added by syringe to 16 mg (0.064 mmol) of blennin C (9) in TM (2 ml) at 

-15Y (Me CO-ice bath). 

washed wi zh 

After 1 hour the reaction was quenched with 10% H S04, diluted with Et 0, 

saturated aq. NaHCO solution, then with brine, and finally 

evaporation of the solvent, the3residue was p 

% 

ified by silica gel CC. 

ried over MgS$. Afger 

#. 
Elution with hexane-Me CO 

(4:l) gave 6 mg (40% yield) of lactarol 5,[dlD -4.0°(CHC13, c=O.3), identical in all respects w&h 

reference data' and an authentic sample. 

2-(2-(4,4-Dime~yI-l-cyclopentenyl)-propyl)-3-for~l-2-buten-4-olide (11) by PC?' oxidation of 

blennin C (9). 117 mg (0.543 mmol) of freshly prepared PCC were added to 91 mg (0.364 mmol) of 

blennin C in CH2C1 (2 ml) containing anhydrous NaOAc. After stirring for 2h at r.t., the reaction 

mixture was dilute 3' with anhydrous Et 0. 

a 
filtered through a NgSO - silica gel pad to remove the Cr 

salts and taken to dryness. The resi ua was purifi ed$y silica 4gel CC. Elution with hexane-AcOEt 

(9:l) give 87 q g (64% yield) of compound 11. 0i1,[@]~ -8,97O (CHCl 

1 

, c=l). 
g (cm- ):3040, 2950, 2920, 2860, 2840, 1760 (la&one CO), 16136 (a dshyde CO), 1450, 1375, 1360, 

1340, 1170, 1075. 1035, 985, 815. 760, 710. 

PNK (80 MMz):1.02 and 1.05 (8 and 8. 3H and 3H, 

SH, H-l, H-l', 

(CH ) -C ), 1.06 (d, 3H, J=7.0. CH -C ), 2.09 (8, 

H-10, H-lo'), 2.5-3.0 (m. 3H, H-3, w-3, u-4'), 4.92 (2H, br 8, H-l?, g-13'), 5.25 

(lH, br s, H-9), 10.12 (lH, 8, CHO). 

MS, m/z(%):248 (M+, 53), 233(85), 230(42), 22O(l8), 219(100), 215(45), 203(g), 201(13), 187(14), 

174(10), 173(10), 160(12), 123(79), 122(60), 109(6). 107(28), 105(6), 95(28), 93(10), ,91(12), 

81(52), 79(12), 77(11), 69(11). 67(21), 57(10), 55(26), 53(16), 43(36), 41(59). 

Dehydration of 4,4a.5.6,8.9-hexahydr~4-hydro~-6.6.B-trimethylasuleno~~~~ (furoaardonin .AA, 

2, to 5.6.8.9-tetrahydro-6.6.8-tr~~~lalulehu~ (AO). A solution of furcaar& nin A (21 
mg) in benzene, containing a catalytic amount of. p-TsOH, was stirred at r.t. for 2 hours. The 

mixture was diluted with hexane, 

After evaporation of the solvents, the raai 

hexane-Et20 (15:l) gave 5.4 mg of furan 10, 

been reported. 

br$ne and dried over MgSO,. 
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PWR (8O.MHz, C6D6): 1.04 and 1.06 (s and 8, 3H and 3H, (CH ) -C ). 1.03 (d, 3H, J =7.2), 2.60 

(m, lH, H-3), centered at 2.5 (overlapped signals, 4H, H-4, H-4 3 2 ';lH-lO, H-lo'), 5.5Z?-t:, 1H. H-l), 

6.02 (br s, lH, H-8). 6.93 (br 8, lH, H-S), 7.12 (hidden by the solvent signal, 1H. H-13). 

s, m/s(%): 214(1+. 65), 199(100), 156(14), 165(10), 143(14), 141(g), 129(g), X28(10).. 115(8), 

91(7),.84(8), 77(6), 41(12). 

Ene cyclization of 4-(2-(4,4-dillathyl-l-cyclopenter\yl)~~py1)-3-furancarbaldshJde (lactaral. 8) to 

furan 10. 153pl of the Me2A1C1 solution ware added to 35.8 mg of lactaral in 2 ml of CH2C12 chilled 

in an Me CO-ice bath. The mixture was then slowly taken to r.t. and stirred for 2 hours, finally 

quenched % y few drops addition of 10% aq. Na2C03 solution, diluted with hexane. washed with brine 

and dried ovar ggS0 . Evaporation of the solvent and silica gel CC of the residue (eluant 

hexane-benzene, 15:O.t) gave 4.5 mg of furan 10, identical in all respects with the diene obtained 

by furosardonin A dehydration. 

Ene ciclyzation of la&one 11 to 1,3.4.4a,5.6,8,9-octehy~-~droxyb.g,&tri~~lazuleno[5.6~~ 

furan-g-one (l.2). 101 ~1 of the I(e AlCl ,solution were added to 25 mg of la&one 11 in 2 ml of 

CH Cl at r-t. After 5 min the react on was quenched with 1 

difu&d with Et 0, washed with brine, dried over nps0 and 

10% aq. la CO3 solution and the mixture 

concentra ed in vacua. The residue was f- 
chroMographed28 2ver silica gel (bensene-Me2C0, 1O:l as4eluant) to give 8.7 mg (35%) of la&one 12, 

m.p. 123°C.[ti]D -115O (CHC13. c-0.4). 

E (c&3440. 3020. 3945, 2915, 28500, 1740, 1675, 1625, 1125, 1100, 1080, 1040, 955, 840, 785, 

755. 745. 

), 1.19 (d, 3H, J 16.8, CH -C ), 1.77 

~12.6, J 

2.6-2!&1?2H, over&k8 

&!!f H-101),32.?9 (ddt, 

multiplets, H-4', H-3), 

12.0, H-9), 4.16 (br d, lH, J 12.0. H-8), 4.65 

(ddd, lH, J13 13,-17.2,J13,_~~.0, J13,4,=1.8, 

In C H solution 
d-9 1-3 

e signal of H-4'(2.43 ppm, dt, J 

froa't at of H-3 (2.10 ppm. ml. E 
4-4' 

-16.2, J 4'_3=JqLl3' =1.8) occurs well apart 

M& m/s(%):248(M+, 15j; ;30(5), 215(11). X38(6), 123(30), 122(100). 121(7). 109(12), 108(e), 

107(62), 105(8), 95(7), 93(11). 91(19), 79(11), 77(11), 55(11), 43(15), 41(22). 

NBS oxidations: l,3.4,4a,5,6.7.9-octahydro-4-hydroxy-8.6.8-trime~lasuleno[5,~~furan-2-one (an- 

hydro deco&gated lactarorufin A, 19) and 1.3.4.4a,5.6.8.9-octahydro-4-hydroxy-6,6~8-trimethyla- 

xuleno[&furan-2-one (17). N-Bromosuccinimide (NBS) (28 lag), freshly crystallized from H20, was 

added portionwise to a solution of furan 18 (33 mg) in dioxane (5 ml) and H20 (100~1). The reaction 

mixture was stirred at r.t. for lh, 

washed with aq. NaHCO , 
diluted with H20 and extracted with Et20. The solution was 

brine, dried (MgS$) and taken to dryness. The residue was chromatographed 

on silica gel (eluant? b nxene-8e2C0, 9:l) to give 19 (15 mg, 42%), identical to en authentic sample 

of the natural compound. 
!3c 

ardonin A (7, 26.3 mg) was oxidized to the c(,8-unsaturated-i-lactone 17 

+ 14.50°(CHC13, ~10.3). 

):3400. 1730, 1665, .1440, 1375, 1340, 1160, 1055, 845, 755. 

PMS (300 NHz):1.09 and 1.14 (a and s, 3H and 3H, (CH3) -C 1). 1.18 (d, 3H, 

?!-a, J 
""'.:";, J~~~~';f~6J;d~~'j:3~~~~~~~~~~;~l~~~g~~5,."-lO'411~~~:,J~~~ 

=;5:4, J ~3.2, - ’ , . 
4.43 (ttk3d, lH, J H-8): 4.80 ~&::'5;HJg_jzo 

J3- 
(& !&":' 

H-13), 4.90 (d~~~1~~5'J13_13,=18.2, J13,;4=2.;, 313;;!;,-1.0, 

Y J .Y. 1.4, H-l). 

klS, m,;(%)&3 t& 13). 230(E), 215(5), 123(23). 122(100), 109(12), 108(g), 107(44), 105(8), 94(7), 

93(U), 91(19), 79(11), 77(10). 69(7). 55(9), 43(14), 41(18). 

Catalytic hydrogenations: (4S.4aR.7aS,8S)-1.3,4,4a.5.6,7.7a.8.9aec~ydr~4-~~~-6,6,8-trime~l- 

asuleno[5.6-c'lfuran-2-one (20) and (4S.4aR.7aS,8R)-1.3,4,4a.5.6.7,7a.8.9-ds 

triae~lexulena[~~pn;2_one (U). A solution of anhydro deconjugated lactarorufin A(19, 35mg) 

in MeOH containing a catalytic amount of HC104 was hydrogenated over 10% PI-C at r.t. and 

atmospheric pressure. After the theoretical amount of H2 had been absorbed, solid 

then the solution was diluted with CH Cl , 
Na CO3 was added, 

filtered to remove the catalyst and tahen 

residue was crystallized from Ys2CO-h&a&' to give 20 mg of lactone 20, m.p. 

+zod 

P 

ass. The 

(CHC13, wD.2). 

166168+ 57g+ 10.8O 

E (cm-l):3555, 3430, 2945, 2865, 2840, 1720, 1665, 1440, 1365. 1345, 1295, 1265, 1220, 1200, 1170, 

1145, 1115, 1090, 1045, 1020, 940, 880, 790, 770, 755, 685. 

PUS (80 wHs):O.80 (d, 3H, J - 
2.18-1.12 (overlapped signals*: 

17.0, CH -C ). 1.05 and 1.15 (a and 8, 3H and 3H, (CH ) C ), 

8 H-4, H-2, d-9, H-l, H-l', H-10, H-10'). 2.48-2.12 (m, ?H$ HIS), 

2.70 (dd, lH, J 

2H. AB system,H:&nd H-13 ). 

=15.8. J4,_3=3.8, H-4'), 4.42 (br d, lH, J8_g -8.0, H-8). centered at 4.95 (br e, 
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MS, m/z(%):25O(M+, 20), 235(g), 232(17), 223(14), 222(93). 22l(l4), 2l7(l5), 207(l5), 204(13), 

lgl(8), leg(s), 175(a), 173(g), 137(12), 136(13), 135(12), l27(10). l25(ll), l24(62), 123(29), 

l22(22), 12l(ll), log(u) 107(16), 97(g), 95(53). 9l(ll), 83(ll), 82(27), 8l(26), 79(l4), 77(10)* 

69(35), 68(20), 67(17), 65(8), 57(15). 55(50), 53(23), 43(43), 41(78). 
With the same procedure the la&one 17 was hydrogenated to give the dihydrodsrivative 21, oil&J ;Fg 
-12O (CHCl 

3' 
czO.2). 

g (cm-1):3400, 2g40, 2g20, 2860, 1730, 1670, 1445, 1380, 136% 1345, 1080, 1045, lo25, 755. 

PMR (80 MHz_):0.97 (d, 3H, J - ~li;r;:8;19.".3;z;~, ;_t,;d 1.07 (s and a, 3H and 3H, (CH ) -C 19 
2.0-1.12 (overlapped signals of H-4, H-2, H-9), 2.05 (m, lH, H-3), 9.84 tad, 

~3.2, H-4'), 4.42 (br d, J 8_gt8.0, H-8), centered at 4.84 (br s, 2H, AS system, 

g, m/z(%):25O(M+,16), 235(6), 232(4), 223(7), 222(42), 221(11), 217(7). 207(g), 206(g), 205(8), 

204(l2), l91(6), 189(7), l77(7), 175(6), 173(7), 161(6), l53(6), l52(8), l49(7), l37(l8)* 136(l5)* 

l35(l4), l27(lO), 125(20). 124(55), 123(35), 121(15), ll9(7), llO(ll), 109(lOO), lO7(15)* gg(7)* 

97(10), g5(51), g3(l2), 9l(l4), 85(13), 83(14), 82(21), 81(32), 79(18), 77(l2), 69(31), 68(16)* 

67(19), 65(8), 57(7), 55(32), 53(l9), 4l(43). 
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