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Inourcarlicrpapcninthis&“Awe-the 
co~nalstabilityoftkechiralcclltreinsomc 
C(3)aetboxy and t-amino substiMed bcnzodiazepiis. 
Here wwkscrii further investigations, on C(3>hydroxy 
substituted benzodiazepine, i.e. on derivatives wbicb . 
possess ph”“cd”B”uy the most important nub- 
stitucnt on the C@-atom. These compods have cur- 
rently proved to be the most important pharrmbcody- 
mmks in the field of central tmvotm system (CNS) 
disorders, and they arc rcprcscntaI by tcmazqm, 
oxazepamadlorazepam(wHOnamesforthecom- 
poIr2-31. . 

a!jcamd that the C(3)actboxy ddvative lr 
tmdcm degetmte nucleophilic exchange in acid 
tt?ethanolic !iolotiott, and mechattistic propostds for this 
process were offcrcd.‘4 For the C(3>bydroxy dcriWtives 
1-3, ring-chaio tautomcry is another possii mdanism 
for their raccmdhn. Moreover, degenerate nude+ 
phiIic solvolysis of the OH group could be dimidd 
because of its lower ndcofugic aptitude. Ring-chaia 
tautomq within C(3)-hy&oxy-l*4-bcllzodiazep~ 
c4ddbcrcgWdcdasaspccialcaseoftbccquilii 
inherent to the betcrocyclic systcm!J, as gcncdy 
represented in S&me 1. 
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tl+se~tcould~expecW.DeWmiWionofthe 
eplmensabonratefadnstaeomas1Sand1(,however, 
offers the possibility to evaluate the retention vs in- 
vemionratkdmingex~,asweRaspartGp&n~ 
of the ring-chain tautomery in the over-all process. 

DlefIrs&andde&d(s)chiralcentreinthedias- 
tcreomeric l.~i2~nes was introduced by 
incorporation of the (S)-(-)-u-phenykthykmine (PEA) 
moktyacco&9toscben?e2. 

Compound 4 was prepared from 2&lon+5&roben- 
xopbenoae in 72% yield, but its conversion into 6. via . . 
dlazbmm sak3, rcn&rcd appreciabk di&dtks, so that 
only 30% of 6. beside 2296 of dehalogeMted 7 was 
separated after excessive chromamgmp& purification. 
Attempts to prcparc the Fnitro-anak9ne of 11, which 
was suspected to give on subsequent hydrogem&n, 
diaxotation arul halogenation compound 11, failed, since 
intermediary compound 8 gave on heating in ethanol 
solution of hexamine only 17, i.e. the product of tbe 
;miks rv ’ instead of the expected ‘I-nitro 

6benzochazepm-Zone. This 
r&eatedly observed in the serks~G 
benzOphenOM%~* ZFhuXF5chlorobeWphcnoneobenzophenone, 
however, was successfuUy used as the start& materkl. 
since it atforded on condensation with (-)-PEA in 
HMPTA (hamethyl phosphoric acid triamhk) the 
compound 6 in 74% yield, while ita prepamtkn from 
2duoro-5-&1obenzopbeaoae, as described in lit- 
erahtrep'10 prouXdedwithoutdieku@s.compound6 
was acylated into 9, cyclised with bexamine, and N- 
oxygcnued accordiD to descriibed procectmes.” Inter- 
eatin9stenXchemicalpropatiesoft&~1&13 
andsomeothers,asreveakdfromtbeirNMRspecha, 
are d&ussed in the next part. After Polonovsky-type 
rearrqement” of l3 into 14/14A (this mixture of dias- 
tereomers was not sepamt@, and hydrolysis, dias- 
tereomeric mixture of 15 and 16 was obtamed in an 
approxratioof 1:1.Theycouldbesqmmtedontk,but 
on standing for long periods (days), any of tire qarated 
spots gave on eh+io~ two new spots, thus i&cat& 
thcii slow epimerwatlon catalysed by silicagel. Using 
cohmm chromatography, we were able to sepuate two 
dhtereomera 1s and 16. 

err0&mkoIprope?tiu.NMRspectraofthecom- 
& 8-16 offer the possiiility for de&m&g various 
stereoekctronic origins for rotational or inversional bar- 
riers. While in the compounds It-10 one ekment of 
chimlity is present, cyclic compounds 11-W possess a 
second element of chimlity, i.e. a plane contain& four 
planar atoms of the 7-membered rin& aed compounds 
14-16 contain tbe third element of chirahty, i.e. a second 
chiral centre on C(3). Thus, compound8 S-10 exhii 
two doublets at 8 values of 1.05-l.Uppm, and 1.50- 
1.62ppm, respectively, for the two runquivalent Me 
groups. Obviously, three large substituents on the N 

atomgiverisetothel@hsterkalrestrictiontorotatkn. 
Actually, the spectral eikcts observed for 8-U can be 
interp&ed in two alternative ways, i.e. by restricted 
rotationabouttheN-CObotulkadingtogeometrical 
isomerism, or by rest&ion to rotation about N- 
CHMePh bond giving slowly intaaxtverting rotam+ 
However, in the same compounds methyhic protons 
give rise to only one AB system at 3.78-3.82ppm. Dou- 
bhngoftbeARsystemisnotobserved,becauschvo 
methyknic protons are either in the sank magnetic 
envirwment in the two conformers, or more probably 
their rotation is fast relative to the NMR time+&. 
Compoumk 11 and 12 exhiiited two doublets for the Me 
group, but doubkd AR system of the methyknic groups 
within the ring could be noticed as well. Now chiral 
arrangcmcnt of the slow-inverting 7-membered ring rises 
ma9netk nonequivaknce of the methykne protons 
without two conformers. In the diWtelWmeric pairs 
14/14A and IS/l6 the third ekment of chimlity, i.e. chiral 
centrec(3)isintrodWd.NMRspectraofthcsepairs 
exhii two doublets for the Me group, and two sin- 
&s for the C(3)-proton. Compound 15 exhibited on 
sepamtkn only one doublei at 1.48 ppm fa the Me 
group, and one sing& at 5.12ppm for C(3kproton (on 
addition of TFAd, to ehinate its coupling with the OH 
group, however+ee also Fii 1). Dia&reomer 16 pos- 
sessed ynding signals at 292 and 5.19 ppm. 

&u=.Won 15#16, noticed on the silkagel plates, 
could easily be followed by the NMR, as ind&ed in 
Fii. 1. 

This qwmtitive picture was quantitatively cor&med 
by the rate measurements as de&i in the next 
par4zWh. 

KLutics of rhe C@-OH exchange und 
@nairatioionTheequitiishowninRchenk3was 
mommred in a solvent mixture DM!SO&‘“O by mass 
-metry. Relative enhancement of M+2 ion peak 
could be foRowed (Fir. 2). 

It was found that the process obeys pseudo-lirst order 
hi’ne&s d) WC& aad is temperature dependent. Rele- 



2534 

valltkill&alldtkmodylmmicdatamsummarisedh 
tbc Table 1. 

InordertoobtainfurtberinsightintothemecMiam 
of conliguhonal loss of the c(3)-clhl centrc polari- 
mtric mcMmwnen& cgorded highly accuatc data for 
tllCIXtbOfepimaitation~OftbC~15iUld 
16. They arc presented io Table 2. 

RatlK!r&wvahtesfora&ationparamctcXBoMained 
for thee processes, aa indhted on the bottom of the 
Tables 1 and 2, rcvexlui that N(4) protonated 3-hydroxy- 
1,4-bcnzodiu+i2-o~ are very prone to substitution 
and tautomerixation. We bcsitatc to draw any mechah- 
tic conchuion from tbesc data. . . . 

JZpmmtm of 15 and 16 was followed by NMR 
sp&roXopy. Bccau9e of the viciaity of the signals for 
diaatcreotopic protons on C(3) accumtc timedependent 
integration wu not possible. It was possible, however, 
for the two doublets of the Me groups io 15 and 16. 
giving tbc following ratca of ring-chain tautornery (t-c): 

lS...t,=(1.09~0.0s)x10-3/a 
16. . . he = (0.33 *o.os) x lo-% 

as determined in TFAd,/DMm (1:7) at 35*0.1”. 

From the data for t and b at 35.0” (Tabks 1 and 2) 
the ratio k.lk, - 3.5 could be calculated. It reveala ollc 
inversion of co&u&on pg three to four cpimhation 
eveats,aadisveryclosetotheratiotk,-4fwndfor 
de6cncratc exchange of tbc C@-oMe group.JA The 
ElbOVCllhthlbetw~tdk,iSCntinlyjustifiCd, 

althghtheyared&rmhedbytwodifferentkin& 
methods, since the same solvent mixture was IL@‘) no 
concentration dependence of the tp was observed (run.3 
11-14 in Table 2). In principle, from the three rate 
constants, L, t, and ke, eve0 inversion vs retention 
phvayofLcollldbecalculatal~rdingtothc 
fonowing colulidetation: the total exchallgc rate deter- 
minedbymassspa%rometry(k.)iaasumoftbein- 
version part b) and retention part (h&. Epi- 
merisation rate de&m&l by polar&try &) consista 
of b, part of nuckophilic exc~, and ring-chaiu 
epimerisation rate: thus, tbc followiag expressha could 
be written: 

Run no. 1 t/“C 1 k,x103/s 

1. 25.2 f 0.1 a95 * a02 
2 35.0 f 0.1 1.90 f 0.02 
3. 49.9 t 0.1 7.57 + 005 
4. 59.8 2 0.1 12.0 f 0.1 

I AH* = 51.0 t 7.9 kJ md-’ 

AS’ z-113.8 f 234 J K-h-’ I 



Iun no. 

1. 
2. 

L"- 
5: 
6. 

it. 

lit 
11: 
12. 
13. 
U. 

G- lGpxlO/s 

0.19 zQOO2 
0.192 0002 
Q55?0.005 
0.54to.cn2 
0.66 to.002 
0.69~0.003 
l.21taOO1 
l.55*aoO3 
2.03~0.02 
3.97 to.07 
cM.~O.OO2 
0.56 + 0.002 
0.54 f 0.005 
Q55~0.007 

I AH'= 64.9 f 4.2 kJ mol-' I AH* = 60.3 2 0.4 k J mol-' 
AS*= 40.6 ? 13 J K'mol-' I AS* = 10.9 t 1.7 J K-'mol' I 

Run no. 

15. 

z 
ii. 

it 

25 

331 
43 
50 
60 

ND 16 
mg/2m!l 

10.0 
XI.0 
10.0 
10.0 
10.0 
XI.0 

k# ws 
0.19 f QOO3 

iE't%i 
1:305dOOG 
258tOiE 
6.472 0.02 

J 

Tbm is a pracdcal obstacle to the above con- 
skkrations, however. ?be NMR &term&d late, k,-o 
should have been obtahd in Pun-culusowJ solvent sys- 
tan,inoldcrtoexchxktbea~pathway,asit 
Vk3t&CMCillOIUCxperiments.Tbe~tSt,8Ud 

t, Obtained in.di!?~ solvult systems are howcva 
not compambh?, ally more. Ill fact, 0”‘~ for compomMl16 
reasonable value for k, (1.8 X lo- Is) tmas out from 
tbelastcquation,whilefortheot&erdiastmoma15a 
non-xealistic value (2.45 X 10%) emerges, i.e. higher 
thantitaclf.Diffenatcontriisoftbet,intbe 
almulative epimai!&on ploccss of the two dias- 
tercoa4aic carbholamines sblmld be expwtcd.‘* 

In conchsion it could be stated thnt the Shydroxy-1.4. 
bcIwdhpin-2m belong ‘p the *rare hctcrocycks 
with the relatively stable &nnohme fuoch (also 
caned heluiamhl or amiuo-hc~), being in the fast 
eqa&ium with its open aldcbydic form. Akhougb 

this fmlction is usaaf.ly found to be rather “nstable:and 
phlys ccrtaiu role only in t&c biosyllthi8 of al- 
kaloids.-’ IO the 3-hydroxy-l,sbeazodiazepiPZoaes 
theamiItogroupistkcpartofan&metbynemoicty, 
andthisisthestnctwalfeatufethatrendersnlative 
chmical stabiuy to the cyclic fofm of rhcse cQmpolmds. 
PnJccMsoftbelossof~kkntityoft& 
C(3)chifal ccntre we report in this paper defhitcly 
exchlde a&ultioM of C(3)-tlydroxy-l,4-bcllxo~ 
pin-2-ones as a possiMy more intest@ pbamw~Iy- 
namic speciea in the treatment of the CNS diwdcrs. Tbc 
samcpmcesstumstobearcasonfortbeopticalio- 

2-Iu-(s)-Phyluh~l-5-rjrrobnuop~(4) 
2-clho-5-~(1al.0&38.2mmol),mld 

a(-)-pbaWb* @n&3.. PhlL; !JS.00,78.4mmol) wae 
diasohdioHMFTA(1somI).~bmtcdlmckrStir&for4hf 
at1aP.Tkre8fter8bmltl3OmlofHMPTwss&tiaedoffin 
uacM&tbere&lualoilwearlmriedinwater(8ooml)Mdexlxec- 
ted with CH,CI, (3X25oml). llle extracts wcn wedted with 
warer(3x(ooml)ellddrisd.evaporardaadresidMloiItzlysm& 
liaed from diipfopyktkr (lsoml), ykbliq %g (72%) of the 
pradnct 4, m.p. 7th7@, anal. sample melted ti 72-w. IRz 3280. 
1630,153S.l~. 1330,1260,1120,650ca1-‘. NMR (CDCI,): 1.75 
(4 3 Hh 4.75 (9. 1 Hh 6.6-8.6 (m. 13 Hh 9.8 ($ 1 R, NH). 
$m$: i y6,86;. S.41; N, 8.03. C,,H,fi& m: G 72.81: 

iie~~couldbepnpuedioabout6S%yiddby 
katiag the above restanb (1:2mol) without solwet, in a 
sfakd-tnbe,for8bret16O’.Theirohtionoftheptoducfswaa 
paformed M above. 

4O%NeOHaq. TM; dmry WM extrectal with WAC (3x 
400ml),thc~utnctrwubedritbvrta,ddCd(N@0,), 
8ndevqawd..nlemirluelredoilw8ocrymlthedfromdiko- 
propylctha(%ml)tolaord216~)otpmeS,~p.9e91~, 
lab = + 575’ (c - 0.5 in CM&). IR: W, 33ao. 3320,1615,1570, 
1515.1230. WO, 815, M cm-‘. NMR (CIQ): 1.3 (d, 3 H), 3.05 
@read 2 H, NH& 4.3d.9 (m, 1 A), 6.3-79 (m. 13 H), 8.55 @rod 
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1 H, NH). (FoamI: C. 79.4; If, 6.60; N, 8.90. C&,Nfi 
rcquir~ C. 79.71: H, 6.37: N, 8.85%). 

McfikodA.CompoWd5(12.0&3.82mmuI)wasslwrkdia 
3NH~(80ml)at00,Pada~ofNaN4(280.3.81~.ip 
snta(6Oml)rrisaddedundervigorOuSStkillgVpndmamWlUg 
thetanp.bebw59Aftar2OmiastirringbetweeaOand~tbe 
rrmlbin; dlaumbm salt 8oh was poarid into a win of CuCl 
~~s7JmmOnin6NHC1(80ml).Tbemixture~stimdlhr 
~~,~tben#)~at~.T6the~slurrywota(zoo~ 
wasadded.tbeapHadjn.stcdto9witbcoac.aq.ammoniaand 
extnctal with CH#& (3 x 200 ml). TIE comb& extmcts were 
dri6d,evrpontedaadnaimuloily~epp~toasilicPgel 
(4Og) cobtma. on ellntioa with bcazene the 5rst flac&l 
aEonled28gofpure6,wbkhon~fromdikm+ 
pyktkr melted at 122-123”. [& = t 423.T (c = 1.11 ia CHCla). 
IRz 3320, 1610, 1570. 1505, 1445, 1405, 1240, 1205, 815, 745. 
7OOcm-‘. NMR (CDCI,): 1.56 (4 3 H), 4.56 (q. I H). 6.42 (d. 1 H), 
7.0-7.7 (m. 12 H), 8.9 (d, 1 H-NH). (C. 75.33; H, 5.47; N, 4.42: 
C,,H,,ClNO requka: C, 75.11; H. 5.40; N, 4.17%. 

2.3 g of 7 &j, q .p. l~&loC.~[&~= t ti (c = iO2 ia CHCM. 
IRz 3330, 1625. 1585.‘1520, 1460. 1265,758, 705. (C. 83.76; H. 
6.58; N, 4JO. C2,H,fi0 requires: C, 83.68; H, 6.35; N, 4.65%). 

MthodB.Z-nuaro-5- cblorobeaEopbcaoae (14.0& JJ6 
mmolprep&fnnn2-‘l!mro-5-aitrobtntopbeacmcrccadins 
to UK? lit.“‘@). and a+)_pEA (15.2 L 5.96 mmon ware dissolved 
inHMPTA(lWml)‘addbeatld~~torBhratI#P. 
nIem&urewascooledpoWcdinkWvatar(4ooml),proQct 
extractalwitbetbW(3x15Oml).andetbaalut~~ 
withwater(3x2OOml).AfterdryiugalMIevapoAionnrkIualoil 
wp) aysWacd from MeOH to a#ord lJ.Sg(73.6%) of (; m-p. 
1221W. 

2 - [Q - (S) - z’Myf&yf - N - ~RMWI@&M] - 5 - 
-0 

&mpomxl 4 (I3.0& 2.38mn@ W dissolved ill balzmc 
(lOOmI). aad mainmbliag the temp. balow l(r bfoaWacatyc 
bromide(4.OI.1.19mmol)~rddedundaatirrinp.Tbertirrisl 
wu~~forlhrot~bienttemp.~~2hrat6o9 
Thereafterwatcr(1WmQwasadded,andaftarsbo@fstbriag 
tbclaysnsqmmted.organklayerwasaddiGonauywaabedwitb 
watef(2x100ml),driedandcvaporaMOa~nfrom 
diiWpmpyktber 9.5g (85%) of a with m.p. 111-W was 
o&a&d. IR: 1660. 1615. 1530. 1385. 1350. 710. NMR 
(CDCl,):i.lS and l.ti(two & 3 H. Cjj,). 3.711(2 H;dd, C&). 6.15 
(1 H. m, cy), 688.4 (13 H, m). (kmd: C, 59a H. 4.40, N, 
5.9J. C&&N& requ&: C, 59.13; H, 4.10; N, 5.99%). 

2-[N-@-Pkmyl&ylami&)-ac@amfno]-5-n&&ea- 
wp&uoae (17) 

Compound 8 (135g. 289mmol) md bexaminc (133. were 
beatediaabsEtOH(15Oml)for8bramkrrellux.EtOHwaa 
CvspontedtOdIyM?SS,tbclI?SidWShlkdillwata(2Oml). 
tiltmal ami repaa@y waaM with water. cruk 17 thlla 
obtakd wan crystaftkd from JItOH alford& 6.Og(52%) of 
pme 17, pak-ydbw uystaia witb q .p. 22lI-W. IR 3330.3270. 
1660,1646,1620.1340,1245. NMR @MI’+): 1.48 (6 3 Ii). 4.27 
(6 2 H. a part of AB system), 5.12 (q, 1 H), 6.92 (4 1 H). 
7.1-8.6 (m, 12 H). 9.85 (1.1 H-NHCO). (C. 68.70; H. 6J; N. 10.20. 
Cz&,N,O, requbea: C, 68.27; H. 5.25; N, 10.42%). 

2-[a-(S)-~~hI-N-b~~]-S-c~- 
bacop~ 0 

Start& from 6 (7.0& 208IllalaQ diasolval iu bewme 
(12Oud). and broaWdyIbro&da (7.5,, 3.75mmo9 Lxlmmad 
10 wan obminai ill 95% yield (8.51). fokyiytk~y 
cainre8adcacriifaRAftaawWhboa 
kther it has m.p. 118-W. [&=-t75.2 (c = 1 in CHCI;). iR: 
1680.1660.1595.1440.1415.1385.1320.1280.1205.915.695. 
titi (&Cl,): 1.05 and 1.50 (3H, two d. Ca;), 3.ti (2fi. dd, 
C&), 5.% (1 H, q, (X),6&8.0 (UH, m). (C. 60.27; H, 4.07; d, 
3.34. C&rQBrN& & C, 60,c H. 4.19; N. 3.06%). 

2 - (0 - (9 - Pk#xy/dhyi - N - btvmm&mh] - brruo- 
Pd (b 

compouod 7 (1.01.2.3lmDl) was u!-browrrcetyLtsd lldcr 
the~c.o&kasde8criifa8,batperfof&gtk 
reactkmlIrstO.5bratambkattemp.,tkaanbeat&1brnrxter 
realJx.Cnldo,twoductwascrystaukldfromE1(HItoPdord1.2g 
(85%) of pare 10, m.p. 116-11~. [& - t 55.5 (c - 1 in CHCI,). 
IR 1680, 1665. 1595, 1450, 1381, 1325.1290. 7OOcm-‘. NMR 
(CD&): 1.12 and 1.59 (3H. two d, CH,). 3.80 (2H. dd, C&X 
5.96 (I H. q, CH), 6.4-8.1 (14H, q ). (C, 65.26; H, 5.03; N, 3.50. 
C&&NO, requires: C. 65.m. H. 4.n N, 3.31%). 

l-[Q-(s)-~~hJIl-5-pihLII~-7-c~~-l$-du~- 
2 H - I.4 - bauadkpin - 2 - one (11) 

compound 9 (8.0 & 1.75 mml), bexamine (Roe). ad lm- 
m011i~1~hbride(0.8~i11rbs~t0~f~201td)~b~d~~k~ 
rdlux for 1st~. iae-&vent wp) &ape&d to drynems. tbc 
residWrllmkdiuwater(2OOmf)and~eatrWtedwifbJ3toAc 
(3x15Oml).AfterdlyiltgaBdevapoWioaclufe11waaay~- 
li6ed from diisopropyktber. 00 pro&aged cbilliag 011 ice (some- 
timesday8w&r&ired)hcry~inpry-~cry8tal8 
(5.5 a. 92%) witb m.D. 131-W. lain = -9.5 fc = 203 in CHCM. 
ik ik70, iaoo, i47i 1440,1400~ iii, 735, i95. NMR (ctil;j: 
1.42 and 1.98 (3 H. two d, C&), 3.88 aad 4J4, than 3.82 aad 4.88 
gH,twoQllMedddtwoAB~.C83,h06(lH,m,CH). 
6.7-7.8 (13H, m). (C, 73.R; H. 5.25; N, 7.58. 
C&&IN@ requka: C, 73.69; H, 5.11; N, 7.47%). 

l-Ia-(s)-~~~~-5-p~~-lJ-~~-w-l.4- 
bauadk9in-2-oM(l2) 

&art& from 10 (lJOg, 4.16mmol) compaund I2 baa beca 
lWmruJin6996ykJdfonowiDgtbeaamelMtbodu~ 
tar-11, m.p. 143A4c (fnno d&pfopykbar). IR: 1660, MO, 
1565.1480.1442.1380.1340.1320.1245.1190.700cm-’. IFwad: 
C. 8i.a ti. 5.5& N. a41. C&t&O r&ire;: C. 81.15; ir. 5.92; 
N, 8.23%). 

7-~-l-(a-Q-~~~-5-p~~-lS-~~- 
2H-1,4-b~odk~&-2-w-4-addr(l3) 

Compouad 11 (4.21. 11.2mmol) was dinoked ia CH+& 
(aoml), and a soln of m-chbrpcrbeazoic rid (MCPBA) (6.0~ 
34.7ma~A)iuCH&.&waaadded,dropwiredmi~g40mia.11r1der 
stirringaadatambkattamp.Afteraddi&al2brstiniagat 
ambiaattemp.tbereMioawaapolKcdiawater(2OOml),o?gaok 
lays sqmmted a&waabed with 5% NaHC4aq Qxl50$ 
tbcnwitbwater(2tWml).Afterdryiag(NaBO~)aadmponoon 
r&dualoilwup&ialonasilica@(2OOg)c0hmmoaing 
N (1:l) M &tan& yieldinr 4.lr (93%) of lnua 12 
whicbanacry&.&h~*~~ 

=D. 111-11~. IR Wr): 1680.1575.1485.1415.1290.1230.745. 
ti cm-‘. NMR (Cl@ 1.15 md 1.45 (3 ti, two. d, Cl&). 4&.ti 
(2H. m), 5.7-6.4 (1 H, m), 6.7-8.2 (UH, I& jn the NMR apac- 
tmmofthiaWmpoandaddGaallignallwerereguMy~ 
at1.45ladlnppm(twod),whieh.toOetbawithtberppeurace 
of wreaolvabk multipkta for CH2. and CH troop. indkate a 
preaWeoftbercalva@~4J-oxazkino-bell- 
zQdiW&-2-oac~r~ 

W dmivaGvaa. (C. 7038; H. 5.21; N. 7.02. C&,CB& raqairec 
C. 70.67; H, 4.90; N. 7.17%). 

7-~-l-[(I-(s)-~~~-5-pAcII~-J-~~- 
1~-~~-W-1,4-~h-2-orur(lI.14~ 

compo& 13 (6.01, 151mmol) was diasolval in acctan- 
‘hy&idc(!Wnl),andatirralfor3lllatW.Afterevapo&Ynto 
dryDc8&re8idnewasa)?trtliredfroat~~to 
a&rd62g@3%)oftbc~mktulewldchmcJted 
at 207-W. [aJD = - 395 (c = I io CHCM. IR: 1740.1695.1615, 
1480. 1415. 1330. 1240. 1095.705. NMR (CDCI,): 1.10 and 1.W 
(two-d. CI&), 2% (8. i H. t%CIj& 5.5& (my 2 HX(3)B sod 
N(l)-CHMePb). 6.7-8-O (138. m). (C, 69.13; H. 5.01; N. 6.22. 
C&&IN& reqaks: C, 6936; A. 4.8!% N. 6.47%). 



third l*cbcnzodhEepines-xI 2537 

Dhrtaeomeric mixtnn 14, 14A (7.31, 169mmol) w8a die 
!&aJinTHP(100nll)aodaKkrstining8tfuomtemp.2.5% 
NaOHq@?d)wesaddat,dropwk.AfM4Jhrrtirriql~ 

Mnlooamomatkfractkncdkctor,asfonowsfractiom30-70 
(10mlper~n)~~15#0fpme1s,arhichonreerys- 
tank&n frail MCOH (S.Oml) u lap. 149-1w. Fract&3 71- 
100 conclieed 1.6~ of tbc mixture S/16, and fractioor 101-152 
cxmtailEd 0.85p of pure 16 which on vn from 
McOHdikopmpyktbcr had m.p. 149-1~. Compound 15: 
[a]:: = t 136.4 (c - 2.05 in CHCI,). IRZ 34n 1660, 1606. 1490, 
1402,1320,1220.1115.1010,705 cm-‘. (C. 70.88; H 5.03; N, 7.28. 
CpH,&lN& rquiru: C, 70.67; H. 4.90; N, 7.17). For the NMR 
spcctnn!3ccFi2. 

compound 16: [I#= - 243.8 (c = 1.0 in CHCI,). l&p. 136- 
13~.~~(CDCI,):206(d.3H),S.12(d,lH.OH),5.19~d.lH, 
CI3Hon addo. of TPAd,. tmna into sl. 6.08 (a. 1 H). 6.68 (6 
1 tiC*H on tbc benzene-ring). 7.1-7.9(m. 12 6. (C;70.39: ti; 
4.68; N, 7.31. C&i,,ClN#, rquircs: C, 70.67; H, 4.#1; N. 
7.17%). 

Mouspaxnnnefry.Compo&1(1oomg)w8sdkS0lvedina 
mixture of DMSO (I.lml) and H~“O-H$O, (26.5%H#&, 
0.20tld).TbCretUlt&SotUwU &mosualintbclcptum 
Stspedprobetuk(~ultntamocept typNB)radO.2ud 
~wCRt&CllollatN?gUkTtimei@MkmiqOJfd 
syrinle.snalpkawarequc&uJby~torulixtmeof 
5% NaOAcq (1 ml) nod CHCl, (1 ml). After brkf m kycra 
wclekftforabout0.5bltosqmratc.aadbottomorgaaickyer 
wastakenoffbyrpipctte.Itwasevap0edtodryM!ss.and 
~~sdditionrllydriedrtO.(nmmHgomPP,for3hr. 
Sampkstbus~wcredircctlyiojcctaiintomauspcc- 
tromcter. 

I&wspedm&&~of~H/OHcxclnqcratea 
at C(3) bavc bcca performed by dettrminrbioa tbc Ative 
cnbmlcemcntoftbeM+2ionpcak.TlmiarcasiiofthcMt2 
ioawasakuktcdinpaccnt@oftbesamofionaurcntsoftbe 
M-ltoMt2ions. 

Mmesrspectronwbric~ UWperfOllM?dOllX 

VarianMAT~H7iaamm~&Tl1eaampkawereintroduud 

lcr’ Torr. 
NMR w. Compouad 15 (50.011# wan dissolved in 

DMW and TFAd, (7: 1. vol/vol). Integ&m of rbe s&ds at 
1.5 ad 205ppm was pafd dwin# uhf, at temp. 3SiO.l’. 

-mrOr~Tbcy~V~bsenprtormedU3iUg 

P&u-Eb~uM141po&r&taquippedwitbodo1d&+waU 
1dmcen.Tbamortrtiwoftbccelkbnsbceopsrfamadlniu# 
Colora m type NB. For temp. depeadent rate 
ublummmranpksof 10.0mgoflswc+ksoivaiin20ml 
aubrual tlasks, wbik for tbe B 
B slmpks of 5.0. 10.0, 20.0, 30.0 sizz$z 
wuelJKd.TlccuatroloftbcsolMlftcrtIlekinctkruMrevakd 
pulecbcalkal~~M#l6,Do~oftbe~dytk 
s&gmductwaeiudia@d. 

CakAtiuu.MkiaUkawerec&dUedusiugamn-limu 
least-qlmrcsproersmasarcadydcscrii” 
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