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aqetic tsnhydrido, This route to 5 was indicated by 
Be&’ angl by H@lbroltwr and co-w~rker9’ who 
pvapuui 5 by mgerable mctbods for UV-vis 
invwtigations. 

M&l expcrima~ts dcsigrwd to substitute the 
(whyl)phoepboryl cornpounds 71 or b with th$ 
CydohaptPnylium -rat@ bin dicblofomcthau in 
the presaoea of tri&y~~petmaUy ro&ti in the 
forvlationoftbedasiradproducls&~EqalBaitinv~ 
modest yi6ida (13 or 8%). The C, symmetry of tbcsc 
products (see later for stnrctural diacukons) indicates 

In~prcstntstudy,weco~~ourstlveswith the 
synthesis of the previously unknown 5-(diazomcthyl)- 
5Hdibcnzo[~d]cycloheptcncs (s, 13) using the same 
principle and then studied their suitability for opening a 
new way into the diioscmibullvalcne (17) and 
dibenzocyclooctcnG (16) series. 

Starting materials for the introduction of the 
diazomcthyl moieties are S&loro-5Hd&enzo[a,dJ- 
cycloheptent (6) and dibcnzo[a,d]cyclohcptcn- 
ylium perchlorate (5). both of which can be obtained 
from ketone 3. Reaction of 3 with sodium borohydride 
to give alcohol 46 has been reported in the literature. 
This reaction can also be advantageously performed 
with lithium aluminium hydride. Reaction of 4 with 
thionyl chloride to give 6* and subsequent cleavage of 
chioridc from 6 using silver perchlorate’ provide aazss 
to 5. 

Dibcnzocyclohcptcnylium perchlorate (5) can be 
obtained directly from alcohol 4 in 85% yield by 
reaction of 4 with ptrchloric acid in the presence of 

that theattackofthediazocompoundshasoccurcdat 
position 5 of cation 5. 

There is no tvidcncx for the formation of the lO(1 lb 
isomers 9r or b. This would have resulted in the loss of 
aromaticity ofone of the btnzent rings, a3 well as loss of 
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conjugation between the two btazene rings, and doca 
not occur for cnqctic -00s. Variation ofthe solvent 
(e.g. acetanitrile) and the bsw@i.isoprvpykthylamine, 
1,5diazabicycl~4.3.0~n~S~) did not result in any 
improvement tn the yiekL MethyI -tc, which 
is known to possess a legs nucleophJic diazo carbon 
atom than 78 orb, does not react at all with 5 under the 
abovamentioned conditions. 

whca, however, &eQhk%o compound 6is Ucd as a 
potential ekctrophite with the tharmally stable silver 
derivatives of (diazometl$~~phrrorrphoryl compounds 
(lw), the j&w, crystalline 5-(diazomethyl)-SH- 
dibenzo[a,dJcycIoheptenes &-c are obtained in 6O- 
70”/, yields after chromatogra+c wor&_-Fp. 

Rapid reaction b indicated by the immediate 
precipitation of silvat. chloride; the transitory 
appearance 0f an. Menae red! cblour on dropwise 
ad~ition016isindicativ)o~~~ateformatioq 
of the dihenzo[a&c@obcp~yIium cation.’ The 
counter ion must u& be the strongly nuckophilic 
diazomcthyl anion shown in structure 11. 
Combination of both ions leads to the formation of the 
product. The reasons why the cation develops its 
electrophilicity solely at position 5 have already been 
explained. 

The carbonylated 5-(diazomethyl)-9-Ldibenzo- 
[qdlcycloheptenes (B-c) are prepared in 52-59% 
yictds similarly; compound 6 is allowed to react with 
the mercury derivatives of the (diazomethyl@rbonyl 
compounds (12a-e). The latter derivatives are preferred 
as the corresponding silver compounds are thermally 
unstable and difficult to l~tuidle.~ AB precipitation of 
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mercury(lI) chkbride in dichlorome&haos ia not 
compkte, the m&on mixture L treat& with~odium 
sulfide beforE chromatoglaphic wbik-up*Tlle reaction 
6+~4-*81shous~dthlB~~~~&aboauitablefor 
the preparati0n of phd8ph0rylatod 5+&0metbyl~ 
5Hdibenzo[a,d]cycloheptenes.?lie & ofthe mercury 
compound 14 was neccssag in this case as we have not 
yet been able to prepare the di-t-butyl+ilver 
diazomethyl)-phosphine oxi&{lO, R’ =.RI - t-B@. 

All the diazo corn- -,I%+ show the 
characseristk intense diezo ‘vakncy vibrations (2O45- 
2080 cm-‘) &d PO- (116&125O cm-‘) or CO- 
absargtions (MM-1685 cmY’) 0i.n their rR spectra 
(Table 1). In the ‘H-NMR spectra of &,S, d and 13a+ 
the protons at C-10 and C-II a& -mngn&ally 
equivalent and are observed as a 2 proton signal at 6 
6.~7.00~.~isnotthecasefo~dew~~tains 
a chiral phos@orw ; in this cumpoimd H-10 and H-l 1 
appear as an M-system (Table-l). The abeorptian of 
the proton at C-5 of M and l&-e@ 4.93-5.52 ppm) 
provides further evidcnoc for the &en constitution ; in 
the case of the phosphorylated products, this signal is 
split into a doublet (3JH,p = 4.5-5.9 Hz). 

Diazo compounds of the types 8 and 13 have an 
unusually high thermal stability.10 Even on addition of 
copper(N) acetylacctonate t I their decomposition in 
boiling benzene proceeds slowly, thus the dc- 
composition is better carried out in toluenc. TLC- 
monitoring of thermolysis experiments with 8a+t or 
lw shows complete disappearance of the com- 
pounds and the formation of two new products which 
can be almoat completely separated by chromato- 

6 t Ag-(--PO; -2 

11 R 

- -. 
- AgCI 

t We were umbk to study the thermolyia of 86 as we did 
not have suflicicnt la. 
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graphy or fractional crystallization. These products arc 
the dibenzo~a,e]cyclooctenes l&-c (%X0/,) and the 
isoB&ie di-EndIvalinu 17tc (5-7IaohIy 
thecjid~I~~~not~isdatadina’WLNMR 
spectt&copi&lly poib state ; it contains 20% ofl7C’At 
vurkncc with tb#c results is the -y&~ of 13~ 
which giW rise to the hqtafnlvene lSFf7g%). The 
crude jXodIk!t StiII conffis’tlbout 2q!f! 61171: oft&& 
amIpWxld&, ba)g 171 has prtriouslykJn PepMt&din 
the tiberature, QS tkptoduct froti thQ&toisomW- 
ation‘.c+f .the tiomeric methyl dibthzabarrelk-7- 
CBAXXylatc.” 

when ‘the product ratios 16: 17 are co-, the 
extreme &aati~ns in the CIUCS of & (16CI?a S 1s : 1) 
adl!t&~@6b:¶7b z k8) are apparent; f&Wit in leds 
prodotincad (MC: 17~ z 3.5: I). Presumably, the re- 
arrangement with introduction of phosphoryl hub 
StitLEnta en tit beluyl po&ion c# the ~&iiclo- 
octti by a 1,2-C shift starting from Caine 15 (or a 
wg cqpcr carbenoid) is subject to stcric 
hi&&n& wIterea!I the phenyi groups of ,tlM 
phosphoryl moiety can effectively evade interaction 

* +HpC12 

H C-CO-R 
// 
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with the tin&ted aromatic system by rotation 
(formation of 16r), this is not succesafd with the 
uim&loqqW@mryI group: in t.h&cQWtk BpaWy 
fkMzr&&-{2 + l]u@cWlcutionto~give 
lM6p&rWAMbMukrr~a6Wbcfbktk~ 
bythe LHWMRspactraof18)and’cwMchcJh~al& 
doubling for the mt$oxy resonanccq wy 
rQ8uh&@JI!ra hinderddrotation. -Ilkis-ptien is 
supported bydj&aic ‘?I-NMR q~~~~:.iio the 
caseof* ‘6Oe.k~~ is okz=ved at’ 433 K. The 
titcxnl~ rtsdta for fzk also fit intotbia~tfitsie. 
?%u5tiat&t~of 161 ia ocnq&My sum 17f is 
f~ii,~dt.~~yictd,whileths,l~-Hlrhiktogi~ 
IM in 78% yield pfedomhmtes. 

From dWmschanisdc point of view, there is an 
alttmad* expiAnation for the rormatfon of the 
dibanzocremibullvalaes 17 invo~ the intramde 
cukr [3+2] cycloadduct 19 as an imcmmthtc. The 
midcncy’ fbr cii820 dipoles to uadego cycle+ 
additions with non-a&bated double beads is not 
pro¶IcPu&&‘3 .but the T8lkkM 26 3 ti + 22 (35%) 
offers one .exa~@Ie of a&h ‘an ~tramokcuhu 

Di 120 IR( KBr) [up-l] 

collpoprnd 

1H-N4R(CDC13. b in pm, 3 in Hz) 
G=N2 P=O c=o 5-H 10-H/11-H Arwnatic H Other 3 signals 

’ JP,H) 

2055 1195 - 5.27 6.90 7.05-7.68 - 
(5.5) 

2080 1250 - 4.93 6.80 7.23-7.50 
(5.0) 

3.39 (d, 6H, 3J p H-12.0, P-W) 
. 

2060 1225 - 4.98 6.75' 6.94-7.55 
(4.5) 

3.49 (d, 3H, 3Jp H= 11.5. P-W) * 

gj 2045 1160 - 5.03 6.68 7.2 - 7.55 
(5.9) 

1.08 (d, 18H. 3Jp "=14.5, P-h) 
1 

UC 2080 - 1685 5.15 6.95 ___ 7.25-7.55 
(-) 

3.62 (s, 3H, We) 

!?P 2060 - 1615 5.52 7.00 7.20-7.65 - 
(-) 

1% 2070 - 1618 5.28 6.90 7.25-7.60 
(-) 

1.02 (s, 9H, %u) 

' As a result of tht Pr+smce of the chiral phosphorus am, an AEl-system 1s obsewed, 6A-6.gi, 6D 16.65, J,,g11.3 Hr. 
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cycloaddition step. ‘* However, 88 solutions of8 or ;1$ 
CvMoIl Warrpin@&OWllOS~OSO~C4iU~ Which 

could be attributed to tltc forr@on of 19, t&e is no 
bdwia for the postulation of the A’-pyrazoline as an 
inmate. 

With the cxceptioo of tbc PO- and CO&sorptions 
(etcTabke2and3),thtIR~aof16on817contPin 
only few bands of diagnorstic value such * e.g. the 
C=C bond.of 16 (15751628 an- ‘). As a result of the 
substitution at C-5, the protons Hdl 1 and H-12 appear 
in the ‘H-NMR spectra of 16 aa an AR system with S 
6.W.82 and a vicinal couplingconstant of 11-12 Hz 
The resonancd of the proton H-6 is structurally more 
informative. It is adjacent to an aoccptor subatitucn~ 
takes over the bun@ position, and thus rescrnates at 
unusually low fkkl(6 781-8.052t In the spectra of Mb 
and c, the structurally typical ck 3J, coupling of 19 or 
22 Hz, rcspcctivcly, is observed. The ‘H-NMR 
spectrum of MC displays aa interesting phenomenon: 
tach proton tesonancz appears as two signals. This is 
presumably the result of a hindered rotation of the 
chiral phosphoryl group on the boat conformation of 
the dibenzocyclooctcnc ring’ ’ (see also Table 2). 

In contrast to producta 16, the dimbull- 
valtnes 17 possess a plane of symmetry which is 

t-l-he same is also true for bac#ptor substitutd 
bimmcycloC’ctenes.4’s 

responsible for the magnetic equivalence of the protons 
H-2 and H-g. Roth cyclopropano hydrogen atoms 
eq.Mqna a strong paramagn& shift by the 
immediately tijawnt benxcqq uucki(6 3.58-3.97) & 
ifappropri8t@cra!DMqcs aruqlitbycouplingwith 
phoaphon= b this series as wtll the phosphinate 17~ is 
aepccialoakT’beC,symmctryiscancellcdoutbythe 
ch&aJity of the phosphorup sq that the two protons on 
the threr~mcmbured ring are no longer magnetically 
equivalent and now resonate as the AR part of an ABX 
syatun(X = .3*P)(Fig, l).Thcthirdpr,otonof17bound 
to an sp’ hybxidkd carbon atom (H-5) is, as to be 
expected, Wed to even lower Md (6 454-4.97) and, in 
the cases of 17a-c, additionally split by phmphorus (see 
Table 3). 

The”C-NMRspcctraof17bandcw~r~rdcdas 
mod& for the compound type. In both spectra, the 
tcsonnnw for the two identical cyclopropane carl~n 
atoms C-2 and C-6 are observed at the same field (S 
4240 or 48.10, respectively); the assignment is 
con.6.rmcd by the coupling with hydrogen (> 170 Hz). 
The carbon atoms C-l of both dibcnzoscmibullvalenes 
resonate at 6 5 1.86 or 69.92, evely and, in the case 
of 17b the signal is split (197.4 Hz) by coupling with 
phosphorus. Finally, the carbon atoms C-5 resonate in 
the typical benzyl region (6 54.87 or 56.57, respcctivcly) 
(Experimental). 

Lastly, evidence for the structure of the dibenzo- 

8 or 13 

19 

. . - 
A. diglyme, NoOMe 

P - 
t3*21 

CH-N-NH-Tos 
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Tabk 2. Spectroscopic data for the Srmbstituted dibenzo[a&y&octtcs 16tt 

Dibenzo[a,el- 

cyclooctene 

IR(KBr) [a~-‘1 'H-tM(CDC1 3, 6 In ppcn, J jn Hz) 

C=C P=D C-O 6-H 11-H 12-H (JA,D) Aramtlc H Other Signals 

13Jp,HI [aA* 681 

1620 1185 - a 6.74 (11.7) 6.8-8.0 - 
1588 16.79, 6.691 

1625 1248 - 7.83 6.79 (11.7) 6.9-7.4 3.69, 3.76 (each d, 
(22 ) 16.85, 6.74) P-O?k?) 

6H, 3JP H -11. 
. 

1620 1222 - 7.81 6.46 (12.0) 6.8-7.7 10.5, P-m) 
1588 (20) [6.58, 6.321 

3.71 (d, 3H. 3J H= 
p I 

7.94 6.68 (-11) 10.5, P-W) 

(19) i6.76, 6.601 
3.74 (d, 3H, 3Jp = 

I 
H 

RQQ 1575 - 1725 8.05 6.82 (12) 6.9 - 7.4 3.79 (s, 3H, OHe) 
(-1 16.72, 6.921 

1% 1628 - 1655 a 6.74 (11.7) 6.9-7.9 - 
1592 16.79, 6.691 

a The resonance of H-6 is masked by the aromatic pratoe resonances. 

heptaf~venc 18fisnecessary. It isat first surprising that 
this compound is colourlcss whereas hcptafulvene itself 
(red oil) I 6 and benzoheptafblvene (yellow solid) 1 ’ are 
both characterized by intense colourations. In contrast 
to this and in accord with our results is the fact that the 
unsubstituted dibenzoheptafulvene (18, R = H) is 
colourless. I c This compound thus possesses olefin and 
not fulvcne characks&. 

In tha 1H-N-i4R spectrum of W, a three proton 
signalat66.85is+apcciallyconspicubllilandbaatobc 
assigned to H-10, H-11, and H-12. This phcnomtnon 
can be explained by tbu i&a that the ring protons and 
the txocydic proton fortuitously r#onate at the same 
Eeld and that the t-butolrycarboayl groupno Ion&r has 
anefkt on thechcmicalsbift.sofH-lOand H-ll.Thus, 
18f is clearly different from the potible dibenzo- 
cyclooctene isomer 16f for which one would expect to 
O~YWI-W an AB spin system and a dearly separated one 
proton Signal (see also Table 2). The 1%NMR 
sp&rum of 18f does not provide any further 
structuralIy relevant information aa the signals for the _ 

aromatic and oletic carbon atoms cannot be 
unequivocally assigned. 

EXPERIMENTAL 

M.ps(~toorractad):McttltrFP61~p.apporatusIh~ating 
rate : 2" ti - *). Ekmental analyst : P&in-Elmer Analyzc~ 
240. IR spectra: Fkckman Acculab, Perkin-Elmer 397. ‘H- 
NMRspee~a:V~Eh43!JO,BrukerWP200(TMSrs 
internal -). Column &rom+raphy: -y and 
Na@ kicetl ~1 (O.M:2 turn))) Tl& saparationr were 
monitored on mady made TLC pIa_ (D0Ferdgplrttsn 
Alugram SIL cwv,~ wing the same !l&u&lta’aB for the 
oolnmn chromatogqhy. Au salvcntu WCIU anhyd and 
dintilMbaBMeuae. 

Tabk 3. Spectroscopic data for the I-substituti diiob~vakncs 17~ 

Dibenzosemi- IR(KBr) Id] 'H-nnR(CDCl 3, 6 fn ppm, J in Hz) 
bullvalene P-0 c=o 2-H/8-H 5-H Aromatic H 

(3JP,H) 
3 

Other rlgnals 

( JP,H) 

En 1195 - 3.58 6,9 - 7.7 
(10.8) 

1250 - 

1225 - 

3.59 4,63 6.9- 7.3 
(12.5) (10.0) 

3.58 (d, 6H, 3Jp ff= 11, P-me) , 

3.66" 4.61 6.9 - 7.9 
(11.0) (9*0) 

3.62 (d, 3H, 3Jp,H=10.5, P-We) 

us! - 1710 3.70 4.97 6.9-7.3 
(-) (-1 

3.68 (s, 3H, We) 

!!s - 1660 3.97 4.87 7.0 - 7.7 
(-1 (-) 

a As a result of the presence of the chlral phosphorus atom, the AD-part af an ADX-system is observed, 

bA = 3.76, b8 - 3.55, J A D = 7.5 Hz. * 
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Fig 1. ‘H-NMR spectrum (200 MHz, CDCl,) of 17~ 

of 5Oml of ether, the product ia filti by suction and w&cd 
withetbcrl0gi~tS.~icki ! 7Og~A~‘,1.radr‘ngWUiDC~~~r 
m.p 134-l 38 Idor IILI ’ I-ii LIF~UKI C 31 J. H. Ub Cak 
for C,,HI ,CIOI (290.70): C, 61.97; H, 3.81x.) 

Rcaction of dibenzo~a,dJcy&up!enyliwn per&r&e (s) 
with tk (d&zomethy&phosphoryl compcnmds 7a Md b. A soln 
of 1.21 or 0.75 g (5.00 mmol) of 7a or b, rcspoctively, and 0.50 g 
(5.00 mmol) d Et,N in 2.5 ml dCH,Cl, is stirred at 0“ and 
treated dropwise within 30 min with a su~pcnsion of 1.46 g 
(500 mmol) of 5 in 25 ml dCH,Q whereupon the red a>lour 
of5disappcars.Thcmixturtisallowcdtowarm toroomtcmp, 
is then shaken twice with water (15 ml each time), and driad 
with Na#O*. The yellow soln is concontratal at 2Y/zO Torr. 
Chromatography of the lwidual rerin on 180 g k&Xl gel 
(column:lK)x2.8cm)ni~800mlEtOAcgivtsunresctcd7a 
or b together with Lk CO.28 g (13x)] or &b CO.13 g (g%)] as 
yellow oils which crystalliz on trituration with EtOAc. For 
dccompoaition tornps and analytical data, see Table 4; for IR 
and ‘H-NMR spactrosoopic data, ace Table 1. 

General procedure for tk reaction of 5-chlor*SH- 
dlbtnto[a,d]cycloheptm (6) with the silver (diuzonu%hyl)- 
phosphoryl compounds W-c. To a so111 of 5.00 mm01 of 1Oa-c 
in 30 ml of CHxClz is added dropwise with stirring within 20 
mitt at 0” a soln of 1.13 g (5.00 mmol) of 6 in 30 ml of the same 
solvent. As the ppt of AgCl cannot be completely filtered, the 
mixture is stirred for a further 10 min at room temp, is then 
conccntratcd, and the &clue chromatographcd on 160 g 
kicsel gel (column: 120 x 28 cm) with 800 ml of EtOAc. 
Concentration at 25”/15 Torr and trituration of the oily 
residue furnishes the crystalline &-c. For yields, de- 
composition tcmp,and analytical data, -Table 4; for IR and 
‘H-NMR spcctrosccpic data, see Table 1. 

Generd procedure for the reaction of 5-chloro-SH- 
dibenzo[a,d]cycloheptene (6) with the n#rcury bis[diazo- 
methylc&onyrJ compo~ttds 12a-c or 14. To a soln of 
2.5Ommolof12a-cor14in30mlofCH,Cl,isaddeddropwise 
with stirring at 0” a soln of 1.13 g (5.00 mmol) of 6 in 30 ml of 
CH,Cl,. The mixture is then filtcrul and the yellow liltrate is 
stirred for 20 min with 40 ml of sat Na,S aq. The organic phase 
is separated, dried with NaxSO, and evaporated at 25’/20 
Torr. The dirty yellow residue is chromatographcd on 120 g of 
kiescl gel (column : 80 x 2.8 cm) with 600 ml of CH,Cl, to give 

13a-c or 8d as yellow oils which crystall& on ttituration with 
ether. For yields, decomposition tcmpg, and analytical data, 
see Table 4 ; for IR and &H-NMR qctr~~@ data, = 
Tabk f . 

Generd prucedurefm tk.thewwlysfs o/tk S-fdiuzMcthy~ 
SH4Jbenzo[a,dJcyc&heptene~ gn-c or 13rt-c; prepcrrotlom of 
the dibenw[~eJcyc~rene~ 16m+ the dknw-- 
u&m 17a-q (md the dibenzokptqfidvene 11#. A soln of 3.00 
mmol of &-c or 1%~ in 30 ml of tolucttt is heatal in a 
preheated oil bath at 110” and tree@ with 40mg ofcopper 
acctylacttonatc. The mixture is boated under rcflux until the 
startingmatcaialSor13cannolongerbedetcaedbyTLC~~ 
30 ruin). The mixture is allowed to cool, concentrated under 
reduced pressure, and the residue Wered. For&c, the bltrate 
is chromatographcd on 120 g k&d gel (column : 80 x 2.8 cm) 
with8CKL1200mlofcthylacctatctogiveisomml7and l&For 
1% and h, chromatography on 50 g of kitsel ~1 (column : SO 
x 2.0 cm) with 2W-30 ml dCH2ClI give mixtures of 16 and 
17 which can bu separated by fractional crystallization. In the 
case of 13c, product 181 is purified by chromatography on 50 g 
kicsel gel with 250 ml of tolucnc. For IR and ‘H-NMR 
spectroscopic data of 16 and 17, see Tables 2 and 3. 

Themwlysis of & 
By column chromatography arc obtainod succwsively : (a) 

60 mg (5%) of (dibenzo~yclo[3.3.0.~.a]~c~ - 3,6 - dien - 1 - 
yf) - diphenylphosphi’ne oxide (178) as colourlcss nccdlu with 
m-p. 180-181°(fromCH,Cl,+ther).(Found:C, 828;H, 5.36. 
Calc for CzeHIiOP (404.44): C, 83.15; H, 5.23x.) (b) 0.92 g 
(76%) of (dibcnxo[qe]cycloocten-5-yl)-diphenylphosphine 
oxide (lti) a~ colourless prisms with m.p. 185” (from 
CH,Cl,-EtOAc). (Found: C, 83.0; H, 5.28. Calc for 
Cx~H2iOP (404.44): C, 83.15; H, 5.23%) 

Thernlolysis of%b 
By column chromatography arc obtainal aucrxssively : (a) 

84mg(~/,)ofdlmcthyldfbenzo[a,e]cyclooctene-5-phosphoMu 
(14b) as a mlourlcss powder with m.p. 92-93” (from CH,Cl,- 
ethcr).(Found:C,69.3;H,5.62.CalcforC,,H,,O~P(31230): 
C, 69.22; H, 5.48%.) (b) 0.67 g (71%) of d&Why1 
dibenzotrfcyclo[3.3.0.~~n]octo - 3,6 - diene - 1 - phosphonofe 
(17h)asacolourlcsspowderwithm.p. 118-119”(fromEtOAc 
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Compounds Yield 0.p. (dec.) *C CIolecular Elemntal aJlaly5es 

(XI [recryst. fmn) ’ fomu?a c H N 

~Diazo-(5H-di~nzo[a ,d~cyc?~hep~-5-y~}- 

methyl]-diphenylphosphinc oxide cw 

Difnethyl [did-(SH-dibcnzo[a,d]cyclo- 

hepten-5-yl ~~~anephosphonate (80) 

Methyl ~~~-(5H-di~nzoI a ,d]cyclohepten- 

5-ylfnethyl ~phenylphosphfna~ (8E) 

Di-krt-butyl-tdiaro-(So-dCbenzola,d] 

cyclohep~n-5-y~)~~yl]-phosphine 

oxide (!&I) 

Methyl diam-(5H-dibenzo[a,d]cyclo- 

hep~n-5-yl)-ace~~ (U) 

Diazo-(5H-dibenzo[a~d]cyclohepten-5-yl)- 

methyl phenyl ketone (139) 

tertdutyl diaz;o-{SH-d-fbenzo[a,d]cyclo- 

hepten-5-yl)-ethyl ketone (US) 

60 145O 

OMMC) 

64 119-120° 

{~~~ 

70 86-87' a 

(ether) 

15 155-Px" 

WXW 

52 122-123' 

YPa/ 
ether) 

59 

53 

120-122° 

(%Pa~ 
ether} 

121° 

W$Cl,f 
etberj 

C2~21~2OP 
(432.45) 

C2~1~202~ 
(386.38) 

C24H29N20p 
(392.47) 

C18H14N202 
(290‘32} 

C2rH20n20 
(316.40) 

talc. 77.76 4.89 6,47 

found 77.7 5.04 6.5 

talc. 63.52 5.03 6.23 

found 63,4 5.02 8.2 

Cal& 71,49 4.95 7.25 

found 71.2 5.06 7.2 

talc, 73.44 7.44 7.13 

found 72.4 7.41 7,2 

talc, 74.46 4.96 9.64 

found 74.5 4.91 9.6 

talc. 82.12 4.79 8.32 

found 82.4 4.99 8.3 

talc. 79.71 6.37 8.85 

found 80.0 6.51 8.9 

a Malting without decoqmition. 

ethtr).‘3C-NMR(CDCf~):d42.40{dd,’3~ = 172.3Hz,‘J,, 
= 1.9OHz&2/C-8),51.86(d, ‘JGr = 197.4Hz,C-1),52.5(dq, 
‘JW = 148.0 Hi& IJu= 
= 148f)Hzq 2J,,P 

5.0 Hz, mHj), 54.87 @id, ‘J,, 
= 7.84Hz,C-5), 1~.8~~49.7O{~~~c~ 

(Found : C, 69.4; H, 5.48. Caic for C, IIHifOSP (312.30): C, 
69.22 ; H, S.W/‘,*) 

Theruwlysts of & 
By column chromatography arc obtained wcccssi~ely : (a) 

OS6 g (St”/J of methyl (&benzo[a,e]cycl~~5-y~ 
p~~f~s~~~e f&k] as culourless crystals with m.p. 13S- 
136” (from EtOAoctber). (Found : C, 77.0; H, 5.51. Calc for 
C23H1@2P (358.37): C, 77.08; H, 5.34%) (b) 0.16 g (1YA) of 
methyl (dibmro~CyG~~[3.3.O.~*q~U - 3,6 - &en - 1 - yr) - 
p~y~~3p~~ (1%) as colourlcsa woks with m.p. 169- 
17cP (from ether), (Found : C, 77.0; H, 5.43. Calc for 
C&H,,&P (358.37): C, 7?&8; H, 5.340/) 

By column chromatography is obtained 0.60 g (76%) of a 
colourkas r&n consisting of 16d and 17d in a ratio of 60: 40 
fasotig to the ‘H-NMR spwtrum). The resin is taken up in 
3 ml ofCH~~~~~{l: l~~t~~~d~l~ to -2O'to 
give, &a 3 4 0.15 g (w&J of whyI (&enzo- 
wic~&~3.3.0.0’*@]0~t4 - 3.6 -dim- 1 - yr)- csrrboxyht~{l7l)as 
colcwless crystals with m.p. 165-166’ (lit” 169.5-170.5”). 
‘H-NMR ~rn~n with the product d&bed in litlx 
(-Found: C, 82.0; H, 5.45. Calc for C&,H,,O, (26230): C, 
82.42; H, 5.3??.) All attempts to obtain nvrhyl 
~dibnrro[4e]e~~f~-~y~~~xy~~ (16d) in the pun! 
state from the B&rate of 1% were un8uccizssful. 

Thenndysis of 13b 
Sy column ~~~~~phy is obtained 0.68 g j74yJ of a 

colourlesa rexin consisting of 16s and t7t in a ratio of 60:40 
{according to the ‘H-NMR spwtrum). The II&XI is taken up in 
4 ml of CH2cI,-EtOAc (1: l), titurati, and wolcd to - 2tY’ 
to give, after 24 h, 0.32 g (35%) of ~~~e~~~-5-~~ 
phenyr &em@ (148) as a?lcmims cubes with rap. 154” (IKKIE 
CH&&-EtOAc).(Foumd:C, 89.5; H, 5.39. C&for C1,H& 

(308.38): C, 89.58; Hq 5n2TA.j Evaporation of tic Watt and 
trituration of the oily residue with a little ether gives 0.18 g 
(lP$?) of d~~~yc~~C3.3‘o.oZ,s]~~3,~-l-y~ pkny1 
kctune (I?@ as a~louriaps prisms with m,p. 14%150” (from 
CH,C12-ctb& “C-NMR (CXKJ,): 6 48.lO(d, ‘JcJ1 = 171.3 
Hz, C-s/C-Q, 56.57 (cl, ‘Jc,” = 145.2 Hz, C-S), 69.92 {s, C-lx, 
12 1.3-l SO. 14 (~rnatiG CJ, 199.72 (CO}, (Found : C, 89.5 ; H, 
5.39. Cak for CtSH,60 (303.38): C, 89.58; H, 5.22Q/,.) 

Tlwmolysis of 13c 
The crude product amists of a 4: I mixture of Wand 1% 

(according to t&e ‘H-NMR spectrum [17f: 6 I.17 (s, 9H, 
tHsQQ 3.79 fs, 2H, H-2/H-8), 5.06 (s, IH, H-S)]. Column 
c~omato~aphy of this mixture gives 0.68 g (78%) of t-butyt 
~~~~~4d~~~f~~-l2-y~ krrtone (l@) as cctlouriats 
yr&nsz$ m.p. B-90” (from et&c@ IR (KBr) : 1670 (CO), 

(C=C); ‘H-NMR (CDCld: 6 1.10 [u, 9H, 
(H&&Cj, 6.85 Is, 3H, H-10, H-11, H-12), 7.0-7.3 (q 8H, 
aromatic H); 13C-NMR (CDCl& 6; 27.78 [q, lJc,H = X23.6 
Hz, (HQ,C], 44.31 [s, (H,c>,g, 125.27-146.44 (aromatic 
C/olefinic C, an exact a.ssignmcnt is not possible), 21.37 (s, 
CO). (Found: C, 87.3; H, 6.85. Calc for C~,H~~O(288.39~~ C, 
87.46; H, 6.99%.) 
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