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A previous oosmumication (1) from these laboratories re- 

ported the product, m.p. 219-220*, from the reaction between 11-keto-6, 

11-dihydrodibenzo[b,e] oxepine (I) and 3-dimetbylaminopropylm.agneeium 

chloride to be ll-hydroxy-ll-(3-dimethylaminopropyl)-6,ll-dihydrcdibenso 

[b,e] oxepine (II). On heating this product in refluxing acetic anhydride, 

sn enthracene derivative (IV) resulted instead of the expected 11-(3-di- 

methyleninopropylidene)-6,11-dihydrodibenzo[b,e] oxepine. Stach and 

Bickelhaupt (2) have also carried out this reaction but under somewhat 

different conditions. In contrast to our results these workers have re- 

ported a product melting at 120-121*, which under various dehydrating 

conditions always gave the expected olefin end no simificsnt amounts of 

anthracene-like compounds. 
1 

These apparent discrepancies prompted a 

closer examination of the identity of the higher-melting product and of 

the reaction conditions. 

'&en ketone (I) was heated at 40. for three hours in 

tetrahydrofuran with the Grignard reagent prepared from two equivalents 

of 3-dimethylaminopropylchloride 
2 

the compound reported by Staoh and 

Bickelhaupt (2) resulted in 555 yield. [M.p. 119-120. from iaopropsnol; 

Calcd. for C19H23N02: C,76.73, H.7.79, N,4.70. Found C,76.45, H.7.98 

1 
Personal communication from K. Stach. 

2 The conversion of this compound to the Grignard reagent is assumed to 
be 60-7046. 
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1,4,60.~yr(otWol), 263,269 ( hISO, 857);V-(noJo1) 2800 (uaooiatod 

OH)i +,(C+@, 2.72, 2.84, 2.89, 2.94, 5.07, 7.52, 7.74, 7.91, 8.62, 

8.743. mm ahomioal andpbyo1oalproport100 olur~illdioatod the 

otructure of the oxpeotod produot, 11-l@roxy-l1-(3-dw~laBlnoplq@)- 

6,11-di&drodibonso[b,o] oxopino (II). The msotioa uu roputod umiq 

the 11e ratio of OrI& reqpat to ketone but with hating for 16 hro. 

under roflm. In thin oaoo, the Hold of oo~und II fell to 47$ and a 

byproduot,m+ 219-2200, wu produoed in h-4 *old vhioh, bmuue of it0 

inrolubllity in ohlorofon, no ruily l opmatod from the rjor product. 

Sir p&or molting product uao prodnood uolumin~ and In 8!3$ vhm 

ketone (1)uu treated vithalu@rexoera of Grl@ n-t (premd 

from three equivalontm of 3-dimthyluinopx&ohlorlde)for 16 hourm in 

refluxjng totr&@rofaran. [hp. 219-22V irol aootono-nthwl; klod. 

for C19~r02; C.76.73; H.7.791 H.4.70. Pound: C,76.65; H.7.65, 1,4.83. 

~,&tlwmol) 260,269 (E-595,'&4)Z/&&mjol) 2800 (uooaiatod (H) 3320 

(free OH)]. Thor. data r~rted that the ow oould bo 9-(3_dlwt41- 

uinOProPJ1)-9,l w-9,lO-dwdrom~ (III) 8nd that a m- 

mmnt of the dibenoo[b,o] oxepino ring oyotem oat-d by the U- 

oem Grlgnmd reagentyhvo taken plaoo. 

Since the higher wltiq produotvu notruffloiantl 

rolnble for an II.8I.B. l pootra.l dotermInation an atteqt uao m&e to oon- 

rert It to a mnoaoetate br treatmnt vlth ratio anhydride in pjrldti 

at room tomporaturo. lb0 l oot~lation product wu lrolated u a vimoru 

011 and rerlrtod l ttompto at oryotallloatlon. Ae would be expootod frm 

It0 propoaod l truoturo, it uaa heat-menaltivo and easily underwent de- 

i@ratloa to form the anthraoem derlvatlro (IV). 

3 Run at 60 mo/oeo and using totrmothyloilano u l tandud~ 
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The oil ne rued without further purification for deter&nation of ite 

ultravIolet, infrared end N.&E. epectra. [J_- (e-01) 251, 257, 261 

(a) 269 (e), 335, 355, 373, 394. (E-93011390, 760, 412, 10, 15, 24,25); 

&&HCl,) 2900 (aeaooioted OH), 1730 (oarbonyl); &&DC13) 2.22, 

2.30, 2.54, 2.73, 2.81, 3.04, 3.24, 7.60, 7.67, 7.96, 8.07, 8.863. The 

preeenoe of approximately 0.3s of the anthreoeae derivative (IV) we 

clear4 iqdiaated by the ultraviolet l peotrum. This emount vae ouffioient 

to dietort the normal epeotrum of the dibydroanthraoene 80 that the ex- 

pected tqn peeke at 261 and 269 appeared on4 me ahouldere. The formation 

of m ronyoetete vu confirmed by the dieappearance of the free hydroryl 

band cad tihe appoaranoe of the eater oarbonyl bmnd in the infrered spectrum. 

The N.&E. epeotral data on the monomoetate firrther corroborated the pro- 

pored l tqoture (III) for the higher melting product. All of the expected 

peeks wm preoent with the exoeption of L pemk for the beneylio proton. 

Sinoe this proton ia coneidenbly deahielded by the soetaxJ group and the 

two benrene ridge ite prak mny have shifted downfield to the extent that 

it wa ~#ked by the aromatic proton region. 

The etructure of the higher melting compound we flnally 

demonetrated unequivocally by a oomptieon with 9-(3_dimethylmminopropyl)- 

9r10-d~oxy-9,10-dihydroanthraoene (III) which had been eyntheeired by 

an indepeadent and unembiguoue route. The Grignardre~ntprepared from 

tuo equlrqlentr of 3-dimethylorinopropylchloride wae added dropwire to m 

refluxillgaeolution of anthraquinone in tetrehydrofuran oontaiaing lO$ 

bemeene tq give a 56$yield of lo-(3-dimethyleminoproprl)-lo-hydroxy- 

enthrone (V). [Kp.148-149. fromleopropanol~ Calcd. for C&.lM&: 

C,77.26# l&7.17, H,4.74: Found C.77.13; H.7.38; B, 4.6%A-(ethanol)273 

(E-15,19O);Ifi;u(nujol) 2800 (eeeociated OH), 1664 (carbowl)]. The re- 

duotion of the hydroxy ketone (V) wm.e carried out with lithium eluminum 
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hydride in ether at rook temperature for two homr giving a 40$ yield of 

III vhloh VM identical in every reepeot with the higher melting prcduot 

reeulting from the reaction of the ketone (I) with en exceee of 3-di- 

methylemincpropyl~oeium chloride. 

The cate+Q%io role of the exmee Cricpuza reegent in promtlng 

the reerrangement of the dibenso[b,e] orepine ring wee l hewn by the euooeee- 

ful conversion of the low melting produot (II) into the iscmerio higher 

melting product (III). A eolutlon of II in tet-furen vhon heated 

ruder reflux for 16 bcure in the preeence of the Ori@ reegent prepared 

from three equivalenta of 3-dimet4ylaminopropylchloride gwe III in 60$ 

yield. 

Two poeelble mechanieme for the ccnverelon of II into III ere 

ruggested by the fact that this rearrangement is baee catalysed. Both re- 

qulre the initial attack of the Grignard anion for removal of a bencrlio 

proton to produoe a carbenion at position six of the dlbenao[b,e] oxepine 

ring. Thie cerbanion ten then be traneformed in a conoerted manner ee de- 

picted in structuree VI and VII to the more atable alkoxide anion VIII 

which on hydrolyele would give III. Another poeribla mechanlrm involree 

the vi~logcue beta elimination of the hydrowl group shown in etructure 

IX, to produce a compound represented by X. A valence tautomeriem oan then 

produce the epoxy compound XI which on hydrolyeis would aleo give III. 
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