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Abdrad-A standedve syntlmii of higidy optically pure comtiomas of “ins ~~~)-C$ 
yl-Qdioxabkyclo(32.lloctane ad its dpode] was aamphkd 

(-)-a-Muhistliatin la: (-ymethylbeptan-3-d 2 ad 
(-j-Q*llb&enc 3 arc pheromone componellts respou- 
siie for the aggre&on of North Amerkao pop&ions 
of the smalkr European elm bark beetk, swyru 
nuJtibfatus Marsham.” Tbe forma two, lo aIKl 5 are 
cz kf*“= 

ult&&in w;ls established as l$ZR4SJR(lo) by 
&tkisii it, ahhougb in bw optical purity.‘-’ ‘he 
absohlte czcd@dbn of (-)4nWhylbeptan-3-ol was 
3$4S(2) as rckalal by the syatksis of its antipode.l . 

MhstrSnexistsineightstereoisomerk forms, laz 
16 17 ad 16 amI their respcdive antipodes.‘” For 
North American pop&ions of S mu/Wus, (-)-u- 
muhtriatio la was athctive.’ However, populations of 
SmuwtrirrtusendemktoforestsintheupperRhine 
valley did not m in wponse to le instead, 
(-)-&multi&a& 16 proved attractive when combi& 
witb2and3~Tl1isobservahmade11stosyothesise 

& 
no n 

* 2 b 

highly optically pure enantiomers of &multistriatin, 18 
and 18’. to study relationship between ChMity amI 
biobgkal activity. Altboqh a synthesis of pore (-)-a- 
&lti.9triatiDl~fnwL@MXJSehasrecentlybeenrepor- 
tedpllosyldkaisofpurc16ditsalltipodel~bas 
bcc~~accooq~lisbdInthisppcr-Tdesc$bea 
stereoedective syntkais of S-muktnatm enanbomar 
16 ad 19. 

(1&2~4sJR)-&Mukistriatin 16 is an iutramolccular 
acetal of a keto diol derivabk from 11, in which tbe 
vicinalOHandMegroupsareincr@orelationship.In 
thekeyral&mlofoursyntbesis,thiserywcQn@ra- 
tionwasgenaatadbycleavingtbeepoxy~of6with 
Me&Ii to give 7a As our starting material, D-(-b 
t2&SiC&Cid42W2SCilOWl. 

Dicthyi D.(-btllrml! [dietllyl(2sJ*th-2$-dihy- 
hXY suchate] 4b” was tread with HBr-AcOH.” The 
lMdtingaceto~bromide5r~hC&dWithEtOH 
umtainiugasmaUamountofHBrtogiveaneryt~- 
hydroxybromi&Sbin72%yieMfrom4&Anotln?r 
Walden inversion was effected with NaOEt in EtOH to 
givethedesiredticpoxyester6in7796yield.This 
wastreatedwith3cqofMeXuliinetberat-55to-200 
for 4 hr to give diethyl(2SJR~eryt~&nethyhnalate 7a 
in 78% yield, whose purity was shown to be 94.7% by 
~c.AftrrprotectingtheOHgroupof7aasaTHPether, 
theresulting7bwasreducedwithLAHtogiveSa.The 
protectionof OHwas neceswytoincreasetbesolubility 
of the reduction product ia organic solvents to facilitate 
isolatioa.TlKTHPetha&waS~tedWithMdlH 
umtainingasmallamountofp-TsOHtogiveatriol& 
Theu&dklsystemof~wasprotectedasanacetooide 
(Me&O/p-TsOH) to give k io 76% yield from 7a. Later 
stepsto&multistriatin16werecarrkdoutinasimilar 
nuuwras&scrihedbyPriedforthestereosekctive 
syntln?sis of (~)-wmllbtriatin ltY-‘z Tbe acztode al- 
cowLwasamvertedtoaniodide10in7696yieldvia 
tbecwespondingtosylate9b.IithiumenolateofEtlcO 
~yb~~AinTHFwas~tedwithlOtogive 

tnatwnt (10% HCLMeCN) of 11 gave 
&de I& IJI the saw manner, L_(+)-tattatic acid 4s’ 
gave the atttipodd epoxy ester 4, which was converted 
via 7a’ to crude (+)-&multistriatin 16’. Gk analysis 
WCdCdth2tthl3 isor&cratioofourmultistriatinwas 
>!w%6aDd<l96~EvidentlytbelinalintranMlecular . . acdabdnyid&dthcwmstable&isoma16in 
prcfcrencc to /J-mulristriatin l/I to avoid l$diaxkJ in. 
teracthbctwccatwoMegraupsofl~Thesyntbesi 
wasa sptmkctive. . . . 

--puri&d 
by prepuative gk (20% PEG 2ilM. 2mx6mm) to give 
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ltl&dSWereC6tifClYidClttiC6lWithtbeauthentic~ 
lra of our prcvioudy sm (- Wmukidath 14 
[a]B - 31.1” (ether)? since the !qxGfic rotation of low6 
optically pure (+ )_bmultishtin 18’ was calculated to 
be 89” (n-kxaM),4 tbc optical purity of our (-pa 
multistriatiu16waa9496dtbatoftbc(+)-isomcrl~ 
was 9396. 

Ioc%nbchlsionwcwcrcabktoobtaiapoaeb-mPlti- 
striatinellaatiomers16Fmdl~ia~tamountafor 
bblogid study (21Omg of 18 and 13omg of W). The 
biologiallactivitydbothtbecllan~onSd- 
suiuwisaowlmdaiIlv~byProfessorJ.P. 
Vitc, Univasity of Mhrg. 

-AL 

All b.p and v wee UWWCLM. IR8pl?c&a&?to6lma 
~DII wae &&mined on a hsco IRA-1 m.. 
spectrawcrcrecuhl~CCl4aolnrat6OMHzwilllTMsasan 
i&rnalslandudonaHitAiR-24AapaWnWr.O&!alrot8- 
thsweremcaan&oaaJa8coDfP4pohhtcr.Olc~ 
wacpchfmcdonaYauacoG80aodQ55Wgusclmmm@ 

(a)(~R)_I#rma5rA3096~dHBrin~CL92ml) 
wal3addeddiupwktoatim?ddicpcodsd4b69.4&).Aftu 
15mia.tk.icebath~removcddtha~wt,rtirsdat 
roomtL?mp.fur4hr.lkIlitwaspolm?diutoiaWakX(1.2I)and 
exmc&dwithetha.Thedba~wa8ansbedwitllarata 
pndbrine,drisd@&SM~ cLWW&dhrucuotogive139g 
@3%)ofaudek,v, 3aOo (m)$ 1765 (ax l3M (8); 1286 (s), l210 
(a), 1160 (m), 1010 (m). 970 (s), 930 (w), 900 (w). g55 (m) cm-‘; 8 
1~(6H,t.J~7Az),210QH,s).4~(4H,~J=7~),4sl 
cA.dJz H.z~~d,,” wan Wysd for 

titi wh & to a soht 0th (BP) in 99%JZtOH (1laOml) 
andtbcaahwaskataiulxk?rshnfor4hr.~the 
solnwaacoWeakdhwaroaaltbcraidwwM~to 
giW94.6g(73%fMtlI4b)Ofsb.TbbWrrhatbaplifkdbySi& 
chroantognpby md dhtilMm to give pure S, b.p. 113- 

COZEt 

1 OH = 
MO - 

4 

0 

CO@ 0 

m’ la’ 

114?&25mm. rF 1.4633; [all +3O.T (neat); vu 3XlO (m). 
3000 (m). 1750 (8). 1110 (mA 1450 (mX 1375 (s). 1275 (s), 1230 (s). 
1160 (s). 1120 (8). 1100 (0). 1025 (s), g60 (m) cm-‘; 8 1.30 (6 H, 1, 
J - 7 Hz), 3.73 (1 H, s), 4.18 (4 H, q. J = 7 Hz), 4.45 (2 H, s). 

(b) (2R$+(-~looma W. This was prcpucd fmm w 
(pqxl. from 811.70 at 4a’) in 72% yield from Y @O.lg), b.p. 
123-125W6mm. a&’ 1.4628; [u]g -28.9’ (DC@. 

(a)(2E3SH+)_I~(.AsdnofSb(~160)in9946EHlH 
(5Oml)wasaddaldropwiretoastirredandkecookdsohof 
NaOJIt (fnnu SPg of Na) in 99% EtOH (Mm& ‘he mixture 
wasstkrcdfarlbratroomtcmp.,neutnliaedwithAcOHami 
tzWMraMkwaoatbwtemp.ThercsiducwudilutaJwitb 
iaWateraKlexhctedwitllettEr.Tllcchr8olllwpawashed 
Witbwrtamdbriae,dkd(MgSO,)Uld-kOUCKO. 
The rcidne wna distihi to tzivc 31.3n 06.9%) af 6. b.n 98- 
W/3 m’r% 1.4341; [a]% t l5s.w (c : i.413, itblX);.& 3020 
(m), 2960 (m). 1760 (s). 14&l (mh 1460 (m), lB5 (m), 1345 (3, 
1330 (a), 1290 (s), 12ilI (a), 1240 (a), 1215 (s). 1105 (m). 1035 (s), 
950 (w). 9&5 (m). WI (wX 840 (w). n#, (wh 760 (w) cm-‘: 8 130 
(6& i, J=6Hz), 3.47 (2H, aj, 4.13. (4H. q; J=6lk): gk 
(Column,5%hbowax2OM15mx3mmatlUP;Cakrgas, 
Ns. l.Okg/cz?)i R, 7.gmin (95%). 124min (0.4%). 168min 
(4.6%). (Fcund: C. W; H. 6.46. C&O, requires: C, 51.06; H, 
&43%2McmDtalDnriliatioaoftbisalo~on~IIncuhal 
lhhmiialedto-decomposition. - - 

(b) (2R,3RH-~humer6’.ThiswaspnpPndfromSb’(94.48) 
in 70.4% Y~&J (46.6g). b.p. lOO-lW/4mm, ng 1.43% [ol#’ 
-8&47’ (c = 1.030, ether); (Fond: C. 50& H, 6.49. C&O, 
rcqnks: C, 51.06; H. 6.43%). 

(a) CZS,3RH-h%omv h. Mdi da was pymred from Ii 
(!‘o7q)‘~Bl+&s)aDddr@W366f&ThlS~sddedtor 

slrspensrm of CI& (5.71 s) m dry etha 
0at-20to-WuIMk!XArlmdthemixturewa6slim!dfor 

-~.Tbereachttmp.~~-~(l(rll;r)to--2(r 
dmiag4k.nmtllcmixfme,waspWrcdintosrtNH4a~ 
aadkC.Thel!tkLYCr~seprntedand~Pq~Y~~ 
extra&lwitb*.TbeetberM4waswasbalwilbartNI4cI 
SOlDradbiac,dfkdWg!SO.)rad ~bmcMaTbe 
rtsidue was &t&d to give 200~ (7g.3%) of 7a. b.p. XG 
W/4 mm. lip 1.M [aIF -9-W (c -0.968, ether): ha 3110 
(m). 2970 (m), 2kW (m). 1735 (s), 1465 (m). 1370 (m). 1345 (3. 
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1260 6). 1200 6). 1140 (3. llob (m), 1065 (w), 1020 (m). 960 (w). 
910 (w), &iO (to). 805 (w) cm-‘; 6 1.27 (6 Ii, 1. J - 6Hx). 123 (3 H. 
d, J=6Hx), m3.03 (lH, m), 3.17 (IH, br. I). 4.10 (4H. q, 
J~7HZ),-4(1H);OIC(~LAC-2R446.15mX3mmP1 
15P; Carrier gas, Nz. 12kg/cm?: R, 7.8min (94.7%). 9.8miu 
(0.8%). 10.6min (4.5%). (Foandz C, 5260; H, 7.80. C&Q 
requircsz C, 5293; H. 7.90%). 

(b) (Ws)-( t )-rsoma 78’. Thii was prepad from 6’ (5.73 e) 
in 64.2% yield (3.99 e). bp. l&W’/5 mm, I#’ 1.431; [a]$ 
t9.711" (c = 1.8%, ctbcr); gk (U LAWR446, 1.5 m X 
3 mm at 15p; carria gas, N2, 1.3 wcm’): R, 7.2 min (95.3%), 
9.8 min (4.7%). . 

LXethyi erytlmGmdh$mabte IliP& 
(a) (2S,3R>lsomn R. Dihydropyrm (4.04g) pnd p-T&H (ca 

lO~waeaddedtoasolnof’lr(818g)initryetba(65ml)aod 
tbcmixturcwasstinWlovenigbtatmomtemp.Tllc8obtwas 
wasbal witb sat NaHC44 and brine, dried (K#Q) and cm- 
ccotrakd in Mcno to give 11.71 g (quantitative) of 7b. r, 2970 
(m), 2930 (3. 1740 (s), 1470 (m), 1455 (m). 1390 (m). 1375 (m). 
1275 (m). 1210 (3). ll(oo (s). 1130 (3). 1080 (m), 1W (3). 970 (m), 
910 (3.810 (m). 820 (m).cm-‘. This was anpbyed for tbc next 
StCpWihItflllbpldkAh. 

(b) (2R#3*humtJ 7b’. TtliS WM plqmfcd from 7n’ (4.5B e) in 
96596 yield (6&g). ‘IIds was directly enrpbyed for tbc next 
step. 

c&ro-3-Mrh~burane-l,2,4-trid ZTHP ether 
Id n!usMumer aa. A sobl of 7b (11.71x) in dlY etba ,~, . _. _. 

(5Oml)wasi?&ddropwisetoosuspcosio;lof~@.2g)iudfy 
ctbcr(l3oml)witbstirriugmKlkewolb&Tbemixtulewxs 
stirred ovemigbt at room temp. Tbcn H&I (6ml) nnd 
1596NeOHss Qml) wen addal dropwise to tbc stirred and 
icecodalm&turc.After3Omin+them&ewastlltKCdaadtbe 
6ltcecakc was wasbal four times witb THE The combined 

memo to give 9.tig (quantitative) of tI& v, 3360 (s), 2920 (3). 
2860 Is). 1450 (m). 1440 fm). 13&I (m). 1340 (m). 1280 (m). 1270 
(w), 1210 (m). 1160 (3, 1135 (s). 1070 (s), 1020 (3,980 (3. W 
(w). MO (m). 870 (m), 805 (m) cm-‘. This was dire& employed 
fortbcllcxtstep. 

@) (2RJR~lmmm b’. This was prepad from N (5.55 g) in 
87.4% yield (4.14g). 

erythr&Muhylbutaae-1,2,4-ti 
(a) (2S,3S’Womer&.p-TsOH(5Ou@wasaddedtoasoloof 

~(9.O3g)iaMcOH(8Oml)aodtbemixtarcwasstirrcdovmnigbt 
atroOmtCmp.Tbesdn~DCUt&WlwitbN~~fUMCd 
andconaWaMkMcllotogive5.07g(qlla&t&)of4r, 
3320 (s). 2!JW (3)). 2860 (sh 1650 (w). 1460 (3.1220 (m). 1120 (3, 
1OM (s), 1WO (s). MO (m). 915 (w), ft70 (m) au-‘. This was 
cmploycdfortbencxtstcpwitboatfurtbcrplui&&L 

(b) (2R,3R~kumer 8b’. This was prepad from Y (4.148) in 
n3% yield (1.87 g). 

erythIv-rMdhylbrl~4-tfi l&c&Glfe 
(a) o(t~hmm )L p-T&H (2Omg) was added to a 

soblof*(5.070)iuacctonc(100m0andtbcmixtlnwasstim?d 
ovcm@tatroamtemp.TbesdnwasnaUn&cdwitbNaHCO,, 
6ltaedamiamc&redklvzcM0.Tbelw&cwaxdisfilMto 
give 41 g (76% from 7r) of * b.p. 73-75Y3 mm, r8 1.4401; 
r&J t 14.0” (c = 0.980, c!&); v- 3100 (SL 29M (3X 2920 (3). 
tgso (s), 1460 (m). 1385 (s). 1370 (a). 1250 (0). 1220 (8). 1164 (8). 
1065 (sj,, 900 (w). 850 (ij ml; Ko.83 OH, a. J&h). 130 
0 H. s). 1.35 8 H. s). 1.50-200 (1 H. m). 3.00 (1 H. b. &IL . 
j.4M.07 (5 H; m, 3.52,3.70.3.76.‘3.& 3& 3ti 3% 4.06): rif 
(5% FFAP, lJmX2mm at ll(Pt~/min rtta 3min.; caia 
~ph Nz. l.Okg/cm’): R, 5.2 min (7.7%). 6.4miu @2.3%), 7.1 min 
(4596). 153min (4.5%). (Found: C. 59.41; H. 91D9. C&O, 
feqea: c, 59.96; H, lO.tn%). 

(b) (2R,3R~-)_~ )I’. This was & from Y 
(1.87n) ia 82.1% yield b.p. 8W2’/7mm, rg 1.439B; [alp 
-15.7” (c=O.883, C&); gk (5% FFAP. lJmX2mmat 1Wt 

e/mitt after 3 min; Cxrier 0~ N2,l.O kg/&): R, 5.8 min (6.4%) 
63 mio (67.2%), 7.4 min (6.4%). 

aodke-aWbdBolaofk(4.~g)iudrypyridine(Um0.nc 
mixtlWwaskftovenigbtiurlcf+uxW,tbwpourcdblto 
icewatcrandutrac&?dwitbetber.Tbedbcfsolnvrswasbai 
witbCuSO,soln,wata,NaH~rolnand~,drkd0QSW 
andcoIn!ntr8tai&lrucWtogive9.07g@3.4%)ofMv,3040 
(w), 2%0 (m), 2900 (m), 2lKO (m). 1590 (m). lI#) (w). 1450 (m). 
1360 (s), 1190 (s), 1175 (s), 1030 (m). 1060 (m). 965 (m), 850 (m). 
8#)(m).810(m).785(m),~(m)cm~‘;6090~H,d,J=7Hz). 
1.22 (3H. s), 1.25 QH, s). 243 OH, s), 3.30-420(6H, q ), 725 
gH.bJ=BHE),7.70(2H,d.J-SHz). 

(b) (2R3R)Isum~ W. Tbis was pnpued from k’ (3.74g) iu 
98.4% yield (7.22 g). 

cryttu&1odo-3-~~~-1~-~ ace&&de 
(a) (2$3RH_tlsomalaNNpl(4563wasllddedtor~of 

9b (5.030) in acetom? (7Oml). The mixtm was stkn?d at room 
tanp.far6dayaandfiked.TbetItratcwasdilutaiwithwatcr 
dCXbCtCdWithetha.TheCtbLYSOlllWXSWXShCdWitb 

N@O,4,wateraodbrinc,drie4i(hQSO,)81~l#wcentrltcdh 
WCYO.Thenriduewar~~toOive456g~))lO,b.p. 
79-W/4mm. n% l.)##); ra1g - 11.T (c = 1239, C&); v, 
2970 (s), 2920 (m), 2&O (m), 1455 (m). l#w) (s), 1370 (a), 1260 (s). 
1220 (s), 1170 (m). lU70 (s), %0 (w), 860 (m). 800 (w) cm-‘; 8 0.91 
QH. 6 I-6Hx). 1.27 8H. s). 130 OH. s), -1.60 (1H. m). 
3.a.b (5 H, bb,; gk .(Cduom. 5% FFfi, 1.5 q Xi mm at 
l#pt~/~pfter2min;Carriergps,N~,1.1~cm’):$5.Omin 
(99%). 6.2mio (1%). (Found: C. 35.26; II, 5.47. C&&l 
quircs: C, 35.57; H. 5.61%). 

(b) (2fusHt )-Isum I. This was prepared fnm w 
(5.179 in 72.7% yield (3.23 g). b.p. 78-W/5 mm, r#’ 1.5OOB; 
[a]8 t6S (c - 1.024, C&). The teason for this small vrlue 
wasu&af.ItmigbtbcduetotbcpIeWzcofkvarataW 
~~.Gk(Column,596FFAP,lJmX2mmatl#Pt~/~ 
afte 2 I@ Carrier m, N2, 1.1 kg/& R, 5.Omiu @5%), 
62min (3%). 7.6min (2%). (Found: C, 35.05; H. 5.49. C&&I 
r@ircs: C. 35.57: H, 5.61%). 

W3J_DnIeWe- l&Mocdonidc 
(a) (2S,3~Jn~~r 11. A sdn of LDA was prepmu! by tbc 

addiGonof1.63Mn-Bnli(29ml)toastbTedsoblof~Pr~NH 
(a66ml)indryTHF(30mI)et-60to-520underAr.Ihesdn 
wesdin#lfor30min.AsolaofEtF0(4.09g)inTHF(~m)~ 
addcdtotbestincdaodanMLDAsolnat-7Oto-W.Aftu 
stirri4sfor~omin,asolnof10(2SSg)ioTHF(#)ml)w~~ 
-5Oto-1oowitbStil&g.TbetCmp.waSglf&UdlylIdsCdtoroOm 
tanp.TbemixtulcwasflutbcrstiITcdfor4Lys.TlIL?llitwas 
dilutcdwitbwatcrandextnctaiwitbe&cr.Tbectbcrsolnwas 
wasbalwitbdilHCl,NaH~solnandbrinc,drkd(Mg!B,)and 
c0nuntratedbwcwo.lllcresiduewas~togive3.3Ogof 
cmdcllconhhaMwithlOradothaimptaitia(thcyic.ldbeacd 
on tbc umaumcd 10 was 69.1%). b.p. 101-10776 mm; u.., 2370 (a). 
2920 (a), 2g60 (m). 1710 (I), 1460 cm), l#w) (3). lm (s),1250 (m). 
1220 (m). 1160 (m). 1065 (3). 970 (w). 860 (w). 800 (m) cm-‘: xk 
(Column.396SE30.15mX2~~11OOOt~/‘lrmin~5min~ 
12Lp; Carrier gss. N2,1.2kg/c& R, 26min (l&17.6%), QAmin 
(6.1%), 7.2 laia (11.75.7%). 9.9 min (0.6%). 

@) (2RJRWumw 11’. This was prcpmai from I# (2.55 g) in 
41% yield (1.57s d crude 11’) as basal on tbc amsumcd Y, b.p. 
102-117Vmm, gk (3% SEX& lSmX2mm at lWt4Vmin 
after 5min upto 1W; Carrier m N2, 1.2&t+): R, 15. 1.7. 
19min (5B%), 26min (Y, 48.996). 5.3.6.4min (63%). 7.3 ti 
(11’. 39.0%). Tbcsc alKk 11 and 11’ wtec wed dktly for the 
fhnlstep. 
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powdcr.pomdiutobkaDdc~witbetha.Tbeetha 
exbsctwawashaiwiti1watcr,NaHCG34idbhc,ddai 
(M8so,)andconcelltratalto8ivcl.688~)ofcrodel&ti 
wacchromrtolnphulovawodmnaunlahluh(LndcII, 
2oO).Ehttioowitbrqentaa?#wco.88(43%)ofldniswas 
rprtbaplai8sdbypepurtiveglc(coktmn,2O%PEG#IM 
20mx6mm at ll(r; Cawicr 
Pure lb w&bed 21oa& I $ 

,N~I.lkg/c&R,34-46mio. 
1.4496; [u]# -833 (c PO.% 

r-pentme); v, 2968 (d, 2928 (SA 2860 (SA 1480 (ml* 1460 (s), 
1440 (w. sb). 1380 (In), 1368 (w), 1338 (w). 1#16 (w). 1288 (WI, 
1258 (m). 1280 (co). 1178 (m). 1130 (m), 1110 (m). 1045 (0. 1U25 
(m), 1028 (ml. 9#) (ml, 9tM (m), MS (3,918 (d.890 (6,860 (w). 
810 (w). 710 (w). 688 (w) cm-‘; 8 (1oOMHz) a74 (3H, d, 
J-6Hz). 0.86 (3& 1. J=7Hz). l.lOQH, 4 J=lHz), 1.2-2.0 
(6H. m). 3.68 (2 H, d, J =4Hz). 488 (1 H. 3; MS (de): 28 
(939bh 29 (61%), 41 0.43 (6396),55 (40% 57 (10096, base 
peak), 170 (M’, t&H&; 8k (105% PEG 2OM, 2mx3mm at 
lo(r+~/‘laainllpto2#r;curier~,N~1.OLplcld):R,~6min 
(unideati&rl impwity, 4.3%),9.4 llin (14 95.7%). 

(b) (I&2R4&5sH+blcoma 1C. This was prepad from 
cnde 11’ (1570) in 8096 cnldc yidd @.36&h Gk pudcatb 
attaded1~Iqldpurel~.(ul$+82C(c-0~,npentane~; 
glc (10% PEG 2OM, 2mX3mm at MP+3%n qto 22R 
Carriw m N2, l.Ok&m’): R, 9.8 mio (unkka@d inqwity, 
2496). ll.Omin (W, !?72%), hQ0itiw (0.4%) at 16.0 and 
192mifLncapectmldataoflbMdl~wcrciddcaitithe 
authentic dnta.’ 
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