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AWThe structun of bib’3 “~thrcne oxide” pad %rsanthrw~~” have been rcinv~. The “usonth- 
MC oxide” is moaomuic and is thercfom properly temai S,lOqoxy-S,lO4ibydmamnthmnc@. A spcctmcopk 
stwly of Qnanthnne” ~~ealcd that this compound has the dim&c mctnm l2 cum3pondh1g to rhe pbotodimer 
of anthrpcenc. Mcchaaism~ of form&a of dim& “arsmtbme” and the poasibk dismiatioa of dimeric 
‘Ma&me” into itr moaomcr by ractioa with a dknophk at c.kvatcd tempntlve8redircussedAnattcmptto 
3yntbuize anrnthnae (7) by dcbrlgcnrtion of S.1~~~5,l~y~~~e (5) was ua31~xx33fal. Tbc 
m833 3pwtrd fragmc~tioa pattan of some 5.1~~~~~~ arc rcuxded. 

The arsanthrene ring system was fvst synthesized by 
Kalb,’ utilking the series of reactions shown in scheme 
1. 

Hydrolysis of S,l~c~o~S,l~y~~ne 
(5) with aqueous sodium carbonate gave S,lO+poxy-5,10- 
dihydroamanthnne (6). Reduction of 5 with zinc and 
hydrochloric acid or of 6 with phenylhydrazine was 
reported by Kaib to give the parent arsanthrene (3.’ This 
~m~und is s~c~y of great interest, because it is 
an aromatic system which contains two arsenic atoms in 
a two-&&at&, pa-hybridized state. However, since 
no molecular weight determination or other physical 
measurements were canied out, and also in view of our 
experience that tricyclic hctaoatomatic phosphorus 
and arsenic compounds are only of limited stability? it 
was unlikely that Kafb’s compound had the simple 
stntcture 7. The same holds for the so+Alal pbenarsaz- 
ine (8). synthesized at the same time by WEland and 
Rheinheimer.3 The proposed aromatic structure 8 proved 
to be incorrect; recently, we showed that this co~und 
is identical with lO,l~-b~S,~~y~ph~ny~ 
(9): 

*Prcacnt addm33: Fachbcmicb Pbysikalklte Chcmk der 
Universitkit fdafbnrg. Auf de0 Lallnw ~3550 
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In this paper we give a full description of the forma- 
tion and structure of KaRC3 “arsanthrene”; some of the 
results have been published in prelbninaq form.” 
Further, the mass spectra of some 5,lOdihydroamanth- 
renes were examined as part of our interest in the 
formation of heteroanthraceaes upon electron im- 
P=t.rr;7r 

Synthesis of rhe dihydrvanantti system. 
StnMurc of “onantlmnc”. According to K&3 pro- 

cedure, 7 can be obtained from 6 and we therefore 
synthuized this compound by the cumbetsome route of 
Kab’ (scheme I). oxophenylamine [-mae 
(2)] was pmpared from phenyklichb~roarsine.’ It has 
ken suggested” that 2 exists in a monomeric as well as 
in a polymeric form. We have found by means of vapour 
pressure osmometry that 2 is tettameric in toluene 
(Expend). 

Cl 

I a 4 



1% H.WlBlOUBUrrl. 

2-Aminophenylarsonic acid (1)” was diazotized and 
treated with 2 under the usual Bart reaction cottditions” 
to give the anhydtide of 2-atsonodiphenylarsinic acid (3) 
&lb reports for this compound the sbucture of tbc acid 
instead of 3’). This acid was converted to a mixture of 
2-@ichkroarsino)enykrsinous chloride (4) and 5, as 
described by Chatt and Mann.” 

Ralb formulated structure 6 on the basis of elemental 
analysis, but without detent&&n of the mokcular 
weight, However, the possibii of II dimer, affording 
relief of possibk strain in 4 could not be excluded. We 
found that compound 6 is indeed monomeric in toluene 
and the mass spectrum showed the mokcular ion at m/c 
318 (C,JI.As~o’, talc.: 318). 6 can therefore be regar- 
ded as the internal anhydride of 5,18dihydtoxy-5,10- 
dihydroaoumthrene. At our instigation hfa&illavry et 
c11.l’ ekcidated the crystal and molecular structure of 6 
by a singk-crystal X-ray diffraction study which 
confirmed a monomeric bridged sbucture. 

Ralb’s arsanthtene, a golden-yellow, metallic bright 
compound,wasobtakedbybothroutesinca.@%yie1d. 
Vacuum sublimation gave the pure product with a mel- 
ting point of 359-361”. The extremely bw solub?ty of 
the compound pnvented an osmometric de&mmation 
of the molecular weight and made the spectroscopic and 
chemical investigation diMcult. The low number of bands 
in the IR spectrum (XBr) indicated a very simpk sym- 
metrical structure. The UV spectrum showed maxima at 
229.278 and 328 MI (b = 4388). which made the Rro- 
posed aromatic sbucture very unlikely in view of the 
tmuitna at 399, 423 and 448nm for ~thracene.” 
On the other hand, the absorption at 328 nm is analogous 
to that of arsenobetuene (IO), which has been tentatively 
assigned to a transition involving a non-bonding ekctron 
and an As-As da orbital.“ This band at 328 MI might 
therefore be considered as evidence for the presence of 
As-As bonds. The UV spectrum dissppePna when air 
was admitted to the solution; a precipitate of the 
arsanthretlic acid 113 was formed quantitativeiy; 11 was 
also obtained upon oxidation of Ralb’s compound with 
hydrogen peroxide in dilute sodium hydroxide. The mass 
specttum showed CWH&.Q? (m/e 604.58%) as mokcu- 
lar ion, which indicates that the compound is a dimer of 
7. 

The ewIts we have discuswd above, ruk against the 
monomeric aromatic structure 7. They are in agreement 
withadimericstructurel2cotrespondingtothatoftbe 
photodimer of anthmcene.” To verify this conclusion an 
X-ray stnkuual analysis of “arsanthre& was perfor- 
med,whichactuallycon&malthedimerkstru&rel2.‘ 

77~ mechanism of formation of dim& ananthrww 
The reaction of 4 with phenylhydraxiue (reactant 

and solvent) is accompankd by evoiution of nitrogen. 
Fu&ermore, we found 85% benxene in the reaction 
mixture identilkd by UV spectroscopy and gas chroma- 
tography. A control experiment showed that benzene 
was not formed in the absence of 4. Therefore, we 
propose a reaction mechanism via route A as depicted in 
Scheme 2. The nuckophilic attack of the N atom on 
arsenic gives the in&mediate l3, which is converted to 
specksl4byanintemalattackofthesameNatomon 
the second arsenic. Atsanthrene (7) could then possibly 
beformalasintermuMcbyelimkationofnihogenand 
benzene from l8 to give 12. This mechanism seems 
attractive because of the smtcuual analogy between 14 
and 4 or other ~pidihydroatsmthnnes.‘~ 

However, there is a plausible ahernative pathway B 
startingfroml3byattackofthesecondnitrogenonthe 
secondarsenictoykld14which,inaretroDkJs-Alder 
reaction could give 7 and phenyldiimine; the latter is 
known to decompose to benzene atni &rogen under the 
inlluence of base.” Under the reaction conditions (co 
13~9aromaticsystem7reactswithitselfbyaformal 
4 + 4 cyckadditkn. This reaction is &t-mall? forbidden 
according to the Woodwa&Hoffmann ruks. ’ However, 
the nkvancc of this ruk in our case is questionable. 
Arsenicdorbitalsoftheappropriateenergycould 
combiae with the carbon tr orbitals giving a set of 
mokcukr orbitals with symmebks that make the ther- 
mal 4 + 4 cycloaddi& an allowed process. On the other 
hand, a nonconcerted course of the reaction cannot be 
excluded. 

Attempted altematioc synth& of arsantti 
A method of synthesizing alkenes is the dehydro- 

hakgem&n of dihalides. These ehminatkns may be 
brought about by a large number of dehalogenating 
agents.~ Rafb’s second route to 12 by reductbn of 5 by 
xinc is an exampk of this approach. We attempted to 
w 5 under milder cot&ions with potassium 
iodide in dimcthylformam& solution at room tempera- 
ture. In or&r to prevent any sitbseqllalt action of the 
iodine formed dtning the reaction on the presumably 
reactive 7, sodium thiosuifate was added. When working 
uptbereactknmixtureun&rnhrogenweisolated5,1~ 
epithb5,18dihydroamanthrette (17). The shucture of 17 
was elucidated by elemental analysis, and by UV. ‘H 
NMR and mass spectra. The formation of 17 might have 
occurred by nuckophilic attack of the thiosulfate ion on 
7, as depicted in Scheme 3 (Pathway C). 

In order to detect 7 as a possibk intermediate, the 
reaction was performed in the presence of makic an- 
hydride. An excess of this trapping agent was used in 
order to remove the iodine by addition. However, the 
Dkk-Alder adduct was not formed as appears from the 
almost quantitative isolation of 5,18dikdo-5,lOdihy- 
Mthrene (II), idedtifkd by its ekmeatal analysis, 
and by ‘H NMR and mass spectra. When its etheteal 
solution was shaken with aqueous sodium carbonate 18 
was quantitatively converted to 6. Treatment of 18 with 
sodium thiosulfate in dimethylformamide solution 
afforded17in9896yie4d.Thisresultindicatesthatthe 
formation of 7 as in- is not necessary and even 
very unlikely. Therefore, we assuM that the diiodo 
compound18isformedbyanattackoftheiodideionon 
the arsenic of 5 under extrusion of the chloride ion. The 
formation of 17 may occur as depicted for route D. 
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Nuckophilic substitution on arsenic is followed by an 
internal attack on the second amcnic. Finally, elimination 
of tulfuf trioxidc kada to 17. 

hhn et a/.” mrtcd the synthesis of 17 from the 
nsction of the epoxy Lxmpouad 6 with hydrogcll SulEdc 
in ethanol solution. x-lay cryrtd malysis ha8 cstablirw 
the compktc slnlcture and conforln8tioll of 17 as tbc 
5,1oqithio compoMd.” 

Rcnctbn of d&n& ananthtwu 12 with dicnophiles 
NtJmugb we did not succeed to prove the existence of 

tbemonomcr7intbeelimiaahnwitbthiosulf8tc 
(Scheme 3), we were abk, stuting from 13, to obhin the 
LIich-Akkx adducts of 7 with makic anhydride and 
N-phnylm&imide, l)r UMI 1%. nxpectively (Scbemc 
4). Tbc rcacth condition!3 were a!3 followa: 12 was 
hcatedtogetbawithrrlightexcessoftbc~bilcina 
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se&d vacuum tube. The lowest temperrrtun nquired for 
rcactioa was estimated to be about IW. At higher 
temperatures (135,165 and 2003 the reaction proceed4 
monsnK4lyandwascompktcinabout1.5-2hras 
indkakd by the aisrppearance of the golden-yellow 
cobur of 12. At these reaction conditions, in which the 
dienopbileisintbevsporphrse,ititemptiaptospecu- 
late on a fast equilGum bctwa?n the dimer 12 and its 
molloMc 7, whkll reacts ilTcvcrsibly with the dknophik 
to 19. By heat& 19 in vacua a rctm Diels-Alder reaction 
was not observed (under eletron impact, rctro Dick- 
Alder reaction of 19 occura easily; see next section); 
likewise, the Dick-Alder adducts of Parsaanthmcenca 
are not ckavcd themmlly.= 

However, the experimental results can also. be 
explainal without postuWing 7 as an intun&atc 
Ckavage of the Am-As bond in l2-e.ither via the 
dir&al 24 which is intercepted by the dienophik to 
form 21, or by an induced direct maction of 12 to 
21-foIlowcd by further reaction of 21 to 19 and 7 
appear8 to be at least apmny attractive, especially if one 
cailsillentbehightemperature of sublimation of 12 
(XUP/lO-’ mm) (cf lO-phcnyl-!&aaanthraccnehraccne; which 
sublimu at 13tP/lO-‘mm) and the bw temperature (1W.l 
at which the Dick-Akkr reaction starts. 

Mars spcctm of some 5,lWihs&uarxanthr 
InthccourscoftJ.tcstmctWalstudyofsomcdihy- 

dmarsanthrcncs we examined the mass spectra of 5.6, 
12, 17, 18 and 19 (Experimental). On the s&n& of 
m&&able peaks and exact mass measurement the 
frsementationpathsasshowninSchcmc5and6werc 
established. Ahcmative fragmentation pathways am of 
lesser importance as shown by the low relative abun- 
dance of the corre8punding ions and the absence of 
metastabkpeaks. 

The mass spectr% with the exception of that of 18, 
showdistinctmukcularions;thebasepcakisthcsame 
in each spcctnun (m/c 227; except for 19b). This is 
attributed to the Pamalluorenyl ion 22, which again loses 
arsenic resulting in the o,o-biphenylene Species 23. For 
tkcompounds6and17,22ariscsbythcsim&ancous 
lossofarsenicandtbebridpiagekment.Inthe~ofS 
weobservedasimilarfragmcntation;Stgivcs22bylow 
ofAsCl~.Undcr&ctronimpact19randbgivearetm 

6 X=Cl.m& 372 24emk 337 
I2 x. I. Tb 556 OS.?4 429 

? I + *for 2. I -X' 

22. mk 227 7.=‘k 302 

!kh8me6. 

Dkls-AIdcr reaction to V (m/e 302). which gives the 
expected fraumcnt 22+ and 23?. 

ourrcaultsareingood agnXmcnt with those leported 
by hiann et crl.” for the compounds 6 and 17; however, 
for the dichloro compound 5 thq authors described the 
fragmentation pattern as depicted in Scheme 6. 

This fragmentation pattern was also observed by us, 
but the Iosa of Cl’ was not suppxted by mtastable 
peaks.ThWcarescvcraipxWedcntaintheliteraturein 
which the presence of a mtastablc peak doca not 
constitute conchudve evidence for a onestep decom- 
position pi. It appears that mctastabk peaks. may 
arise from two-step or 
fragmentation dns. 

gossiily even from rnulh?F 
Therefore, the deco-tin 

of fi to 22’ which occurs with appropriate mctastabk 
pa&,islikclytocomspondtoathrcestepprocess.as 
descrii in Scheme 6. Only this latter pattern was found 
for the dihdidc compound l& the loas of I’ was suppor- 
tedbymeMabkpeaks. 
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Mm.prarcIulc0~thoseofcol9oundamaitivel48ir 
IDdm&turewL?rclktami&inaakdapilhrier.TkcIR 
spectr8wercobtaiualonrPcakin-Elmarmodcl237rpectropbo- 
tomctar,tbcNMRspectnwithrVuiaaA6OorrBmker 
WH-90 spectromctu (cbkcal shifta l&the to tetr8mcthyl- 
aihncasmintaMlstaudud,b=0ppm).tbeUVQcctrawithr 
P0kh-hlXl37tpectrophotometalOdtb8lMU3pCctnwitll 
a Vuha MAT CM-5 mur rpcctromcter at 70 eV. The molecular 
wei&u wclc &term&d with 8 Hewlet-Packani 3U2B v8por 
pmamlE oamomctcr in tollleoc 88 what. Jhlcntal8Mlysca 
WClVCdCdOUtUlMk aprvisba of Mr. W. J. Buia at the 
hnlythl Dqutment of the Iottitutc for Organic Chemistry 
TNO, Utmcht, Tbc Nether&Q. 

oxoPhalyluniru [An- (211 
Thb CqnWnd h lM8t conveaieatly prqued from pbenyl- 

dkhbrouh. which h readily hllbk from pkoyhrsonic 
acid.- 404g (2mon of pbalylu8onic 8cid wae dissolved in 
coat. HCI ~a& lad Gta~witb a stream of !Q for 3hr. 
FmmtimstotimeatnceofKI~wurdded(O.U)5rofKI 
il MMlly ul8lciwt to colllpbte IIKI rutuctbh,. m-cmdc 
pbmyldiehbrouainc repnted a$ a heavy OiL This wu dir- 
solved in cs, (7ooml) and the win dfiai with cat&. Aftcl 
fdtntbo~evapolatbntodrywMflw~wavacmlm 
diatikd aad yielded 406.91(91%) of almoat cobnrksr phyl- 
daom8nk (hp. lO2-lOY/l mm). Thil vu autioluly ukk4I 
dropwfretor~stirredcolnofN1OHOU)),8.7Smd)in 
HP(800ml).Ahsrtbs~,thesaln~rthrodforIhr. 
tbmacatnhd(pH=7)witbHCl,whucnponrwhitepptwu 
obtained in I yield of 88% (based oo pbenyklichbrohne). . : 
Rcqauamn (balu&h) pvc ppn.2. ip. 120-121’ (tit. 
IUIW? ll9-l#r9. Rqatcd qathatmn from eC& did 
notc~tbe~p.,WhiEhha01hJ[bCPiPIVithtk~~of 
Stehkopf u a&” Fonndz C. 42.97: H. 3.w Aa, 44.41. C&As0 
(M = 166.03), rcqubu; C, 42lR H. 3.00; As. 4459%. IR (KBr) I 
mu in cm-‘: 840-700 (8). Al-o-h.’ hfokcIlbr wei@ 
(tohwoe): 6f0, Calc. for (C&A&k: 672. 

A-sob of iIt (tag, 035 mot) ill HP (600 ml), mixed with cone 
HCI~~.mrdhrotizedrtQbytherbwddabnofr~of 

(Ilitrr)udhtalto9Y.Conc.HClbscantbdyddeduntil 
pH=6_Tlnt6ltadrolnruhtcdtoWad&di6cdwithacid 
(~);3pfhp&cdur~tbrwmpowderia6s%yidd 
(bad oa 1); it wu pmilial by boil& ita sob iu aqwma 
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NazC4 k4wcW and rtwhpbh with HCI, m.p. 353’ (Et.’ 
3JQ). Fouadz C, 38.99; H, 2.76; & 4O.W. C,&A@, (M= 
368.02). nwirw: C, 39.16; H, 2.74; & 10.70%. IB (KBr) P PI)( 
in cm-‘: 3200 (I), 2330 (ml I630 (r), A&-H: 900 (m). Are, 
8s@-6sO(8),As-GAs.J!qdv&ntrpeilbt(potentioartrietitr8- 
tioa iu O.lN NIOH with O.IN HCI): 336. 

5,1tLlxchblu-5.1O-d&ydnnw&w (5) 

MlmL” Reclyrhninrtn (CHCU mnl vwllnm 

3856; H. 2.25; k, 395s; Cl, 19.36. C&A& (M = m92): 
rcquk C, m A. 2.16; Aa, 4.19; Cl, 19.Ol%. NMR (CD&): 
8.23-7.96 (m, 4, uyl proton& 7.s7.43 (m, 4. uyl ~MXU). W 
(c-C&z)* A mu in om (lo@ l ): 230 (4.57). 274 (3.83). Mua 
wecbum mlr (%): 376 (1.0). 374 (55). 372 (9.0), 339 (2-s), 337 
no), 302 (3.0). 227 (100). 152 (34.0), 151 (19.9 

@) Iomnttampttoobt8@liMcycliz&ILrstirrcdsotoof 
3(sOOmr)illpo~rcid(15g)wMbmtodrtlstrfor 
lS~radthbapomadintoHP(1~0,but~3(~p.rad 
q . q .p. 349-3513 wpuual. Tbe IR apwtrom tnroed out to be 
idCOtiC8lWilhtkSpCtNlUOftbestUthgrmtahl. 

s,lupoxY-5.ledU~~ (6) 
AGbof5(l1)-iaetbBr(-2hlI)wu~almkmwitb 

IN N&O, ClOml) for 2br. Tbc atbcr vu moarted tbc 
e;-pi&6 (0.8J g,_ 1oosS) colkcted, w&d wit!~.Hfi 

stMmakm 8t 114/5.10-‘mm rad aysbk 
tiz&n (CH,OH) &or&d pan 6, m.p. 1%197’ (lit. I%*.’ 197- 
199’“). Foandz C. 45a, H, zao; Ae, 46.94. C&A& (M= 
318.00), rap&: C, 4532; H, w; h; 47.11%. NMR (CDCI,): 
K-7.76 (m, 4. uyl protona). 7.40-7.06 (m, 4, uyl protons). W 
(c-CJIII).Amuia~(blr):239rhQ.9B),278CT%T).IR(KBr) 
Y max .in cm-‘: 6&J (6, A&-A& Mlaa Qoctlum m/r (96): 318 
(23.0). 227 (im). 152 0, 151 (18.0). 

DSnn of area&we (12) 
(a) Pqamfbn of 11 fron 6 and pkeny&ydmzk’ uodcr 

~rPlixtDnof~(4838ml.lJ2mmd),~(l429ml) 
mdphyulydrlh(5n&frahlydistilkd)w8Iba!alontiltbe 
temp.OftbeIdprercbd13Pmdbdddthirtemp.forSmin. 
lkformntionof@ka-yelbwcryrblrwuunmpukdby 
evolution of NI (iitified by mur tpechoscopy). IO tbc mixt0c 
9S%bcwmawufouodbymraoaofUVcpectrorcopymnlgu 
cblolwogn$&y. Tba napewhatiiquidwuromovalbyrpipct, 
tbCCQtt8bWNtKdWitbdryotJK!XmddiftdbUUWyi&iBg 
crude 13. (379.2 II& 82.5%). knam llMktioll8t 234/w- mm 
&nkd pure l&-k-p. 359-361’ (lit. co 344’). Follmk c. 47.75; 
H, 2.92: As, 49.47. t&H,& (M = 604.01). rcqoka: C, 47.n; H. 
2.67; & 49.61%. UV (THP. bccmw of the airaadih the 
nKasmmentwupertormalmda vMunl),A maxinnmfbg 
k): 229 t4.791.279 14.57L 328 14.02I. IR tKBd v max ia an-‘: 3045 . 
(WI, 144(11 bj; 141j bi.v1260y(~~ 10;sdjm~760 b), 740 b). 735 
(I). Mur aptdmn mle (96): 604 (57.5). 302 (69.0),227 (loo), 152 
(68.0). 151 (22.0). 

(b)Pwamtfonofl2f~5bYziacodhYdnxhlo~acid’ 

alJbhtbnit~idmtialwa6plvel2.-~from ?izzdbgtom.p.uldIRapwmlm. 
(c)Reactbnofl2uithhydrvgapmoxi&Additbnof3o% 

Hp1 (IO@ to l2(96.Smg, 0.326mmoI) aal batiq for lbr 
donled &ce 6&n&m 11. (116.3 mt 96.9%). It ‘1~ wri6ed by 
t&&&_&bN~()&(&&&~precipiirtisl& 

HCl, m-p. above 364 (Et. &ova 36tY’). Fwnd: C, 39.45; H. 2J& 
An, 4055; 0.17.04. CuH,,A& (M - 368-U& roquima: C, 39.16; 
H. 2.74; k, 40.71; 0.173996. IR (KBr) v max in cm-‘: 2660 (s), 
2290 (I). 1690 (8). A&H; 865 (s). A&. Equiv, wt (titrubo with 
O.lN N&H): 191. 

(d) Rea&rofl2~afr. AdscpYdbw#obl0fl2(121mr. 
0.040UUWI)iOTifPprapMdllnda iaiaumwulBowedtorsrd 
witbnir.Tbecdomvrnirbsdmdawbitepptwuformal. 
Fhtion,wash&wiihTHFaeddryinlkwcroyicJ&dll, 
(13.9 m& 94.3%). l&p. hove 364. The elcmcotal8dy8il d IR 

Attt@cd attanatbt rpthd8 of 7 fnm 5 
(4 Plrpawh of 17. A soh of Kf 01.7 m& 1.215 Inawl) in 

~DMF(s~wasrdQddropwkundcrN~toasoinof5 
(112.3~ 0.3OlmmoI) sod anbyd N&O, (lllJplt, 
0.70lmmol)indryDMP(lO~.Attattirriqforihr,the~ 
wuwpontadtodr)aarmdt&midlleaxtnctal#cvenl 
timawitbdrytolwmo.Evapontimoftbc~ontyidQdcr& 
17. wt.3 ml. !w). vaalum Mblimation at w/10-’ mm a&niod 
pore 17. m.p. 184-1~ (kit 184-1811Q’). Foundz C. 43.18, H, 228, 
S. 9.65. &H&S (M=334.07). roquiros: C, 43.14; H. 241; S. 
9.60%. NbfR (0: 8.02-7.69 (m. 4. ti orotona). 7.24-6-m Im. 
4, uyl protoo~). W (c_c3r,3.~ &I h im (bl i): 22~5 (4.&j: 
279 wzs). 288 (3.161. Mur cwctmm mle (%I: 334 nn. m 
(loo); 18i (SA isi (itxo), -151 (14.5); C,~HM. crlcd 
333.8TZ& found 333.8777. 

(b)~nof16.ArolnofKI(~~~s.18mmol)in 
dryDNF(2Sml)waadQddropwirsnndexN,tor~lnof5 
(sOOI#1.34mmol)uMimakic8abydfidc(277.lm&2.s3mmol) 
indryDMF(1Ontl).Wbmtba&itioowuaccontpt&dtb~w,tn 
vu 8tifred for Ihr, cwonted to dwnae and the residue 
cxtmtal with dry CHCI,. kpontbn oi the wtvmt pva au& 
18. (696rnn# 94%). Rwyst&&ll (CHCU yieldad yellow 
uyshb of pure 18, m.p. 202%‘. Fouodz C. m H, 1.63; I, 
4601. C&A& (M=SS5.80)). roquiw C, 25.93; H. 1.45; I. 
45.66%. NME 0..DMSO): L&7.93 (m. 4. awl orotona). 7.42- 
7.13 (m, 4, uyl-pi&u). idasa w-n& (k)i 5% (ii), 429 
(45.0x 302 (27.5). 227 urn), 152 (65.5). 151 (41.0). c,,ul*, 
Cak. 555.7116; folrnd 555.7164. 

Reaction of 18 w&h #dium thidfate Mditioa of LI 
(1291ml.0.232mmd)faQyDMF(smt)torro~ofN~, 
(ln.4nu)indryDlJP(lOml)~~for3minrl[ordcdr 
cobuka cota. Do work& op u b&e, 17. (77.7mg. 98396) 
wrrobtaiocduidat&dbyitam.p.mdIRspo&nm. 

(CH4) mil ykdded 1% isKi7m& 73.3%), m.p. -in-2w. 
Foowk C, 471; H, 264; 0, 12.14. C,Ji,&D, (M = roO.lO), 
quiru: C. 103; H. 2.52; 0.1200%. NMR (CD&): L&7.84 
(m, 4, uyl pmtoo4, 7.60-7.33 (m. 4. awl protona). 3.66 (a, 5 
mhvdridc rim omtoad. IR (KBr) Y mu ia cm-‘: 1830 It). 1810 
(r) iQd 1760 (ii. mhyydiidc. kasi spocbum M/r 6): 4ai i<O.l,. 
3a3 (129). 302 (82.4), 228 (14.7). 227 (loo), 152 03.8). isi (221). 

5.10 - mydm - 5.10 - et- - 11,12 -N - pikrrryi- 
m&fmide (1s) 

conpollnd 12. (253 mg, 0.m mmd) and Nqbeaybukidc 
(155.9mC0900muwwerctboRn@ymixaiiorbi&wcwlm 
rsrbdtubo.Aftcrbathu8t##for1.5br8edcootiu&tbccrndc 
mixtnremdiuolvaiiuCHCl,radchro~onrwll 
colnmn of itic& uripr CHCl, u sluaot. The ebnte vu 
conmahUodtorimrIlvolumc.botMoOHukdand&tcr 
a 19b cryrtrllized m-p. 262-26T, Yield 314.oml. 78.8%. 
NMB (CDCl3: 8.07-7m (m, 4, uyi pro&m& 7.54-7.32 (mi 4, UYI 
potooa). 7.32-7.11 m, 3. myl proton& 656-6.33 (m, 2. aryl 
pmto88). 3.58 (a, Z i&a r& potau). IR (KBr) v mu in cm.‘: 
1755 (0) and 1690 (a), imidc. Mur 8pocbnm m/e (‘16): 475 (0.4), 
302 (l&l). 227 (695). 173 (5.1). 152 (12.3). CnH,&Na+. Cak.: 
4749Sw; Fti 474.9544. 

Ackwl&emente-Tbc n?cordi~~ of the mur rpectn by Mr. 
E. A. I. Y. Even ia gmt&dly rlaowbdpd. nlkiav&4tioa 
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