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Abetract: The preparations sad silver-sssisted scetolyses of the 
l-methoxy (1). lacthyl (5). I-carbomethoxy (1). srd 1-nitro (i) 
derivatives of trans-7,8dichlorodibensobicyclo [2.2.2] 
octa-2,5dienesFdescribed. Rearranged products possessing the 
dibenzobicyclo [3.2.1] octadiene skeleton were identified. With 
compound 2, the ?8:P7 ratio (ratio of products derived from 
ionizations of C8-Cl and C7-Cl bonds) was 1.3. For fi and I, the 
corresponding P8:P7 ratios were 0.4 and 33 respcctiVely. 
Acetolysia of i led to products in detectable quantities from 
ionization of the C8’Cl bond only. The data support the proposal 
by Cristol that the transition states for these solvolytic 
rearrangements more closely resemble phenonium ion-like 
intermediates than benzyl cstions. 

Investigations by Cristol snd covorkersl suggested that the transitfon state for the silver 

ion-assisted acetolysis of trans-7,8-dichlorodibansobicyclo [2.2.2] octadiene (la) to form the - 

corresponding 13.2.1) acetates 2 resembles the phenonium ion intermediate 3. Uigratory prefer 

l rices of the aryl rings for substrates possessing pcthyls (E, Z-CR3) or chlorine (lc,Z-Cl) 
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although only modest in magnitude support a phenonium ion-like tranaition state and are not in 

accord with expectations based upon substantial bensylic cation character such as 4. As part of 
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5842 H. Y. ELNAG~R er al. 

a continuing study of charge distributions in elimination transition states for substrates 

related to 12e3 we had occasion to prepare a number of derivatives of &be.arigg a dipolar - 
subatituent at the bridgehead (C-l) position. It appeared to us that an fnvestigatlon of the 

product dfstributions from the acetolysea of these compounds might provide additional evidence 

regarding the nature of these rearrangements. The compounds selected for this study were 5-R. - 

2 (X - OCR3) 

a (X - CA31 

I (X - CO2CR3) 

a (X - NO2) 

Results 

The requisite starting dichlorider were prepared by the cycloadditions of the appropriate 

I)-substituted anthracenea with trans-dichloroethene. Yields of the purified- adducts ranRed from 

25-67X. 

The solvolysea were performed in boiling glacial acetic acid containing silver acetate. 

ReactlJn times ranged from 50 to 147 h. Prom 1 an 87% (gc) yield of a mixture of 2 and Emas 

obtained. The acetate 2 and ketone overe formed in a ratio of 1.3/l. Pure asmples of 2 and 

WAC 
5 > - 

AROAc 

+ 

Cl 
H 

Q@ 

0 0 
‘0 

10 were isolated by fractional crystallization and characterized as follows. Product 0 was - 
shown to be a methoxy-containing monochloroscetata (with a molecular weight axpectcd for 9> by a 

combination mass, ir, and 1~ R~R spectroscopy. A closer examination of the proton ND spectrum 

of 2 establishes the specific geometric assignments. This is possible by -king use of the 

extensive data for chemical shifts and coupling constants involving protons at C-l, C-4, C-5, 

and C-8 in disubstituted (C-4 and C-R) dibenaobicpclo (3.2.11 octadienes (11) compiled by - 

Cristol. Rohrig, and Plorde4 (see dfacussloa). In Table I the chemical shifts (and coupling 

(EY!!) (anti) a 

11 
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constants where doublets appear) for 2 are compared with those for the analoga e WCl, anti; 

Y-AcO, E) and llb (X-Cl, anti; Y-AcO, e) devoid of the bridgehead methowl. - 

Table I. 
Chemical Shift and Coupling Constant Comparisona of lla and lib with 

Producte from Acetolyaia of 1, 5, 1, and3 - 

Compd 

lla 
F 
iib 
S= 

iib - 

end0 z?!i 
c-48 C-8R C-58 OCCcA3 

6 
5.93(54,5-2.6) 

6 4.90 6 
3.70(35,4-2.5) 3.6b(Jc,b-2.4) 

6 2.03 
6 6 5.00 d I 2.13 
6 5.80(54,5’2.5) 6 4.95 6 3.76(J5,4’2.5) 6 2.17 
6 6.00(54,5’2.5) 

6.00(54,5-2.4) 5.g3(54,5-2.5) 
6 5.23 6 

6 6 5.33 6 
3.80(55,4’2.4) 6 2.20 

2.17 
6 4.90 6 

3.80(55,4=2.5) 6 
6 6 2.10 

6 
6.lg(J4,5-6.O)d 
6.16(54,5’5.5)d 6 4.56 6 

4.16(55,4-6.0) 
3.98(35,4-5.5) 6 2.03 

(a) oCA~, 6 3.56; (b) cR3, 6 1.90; (c) oc113, 6 3.88; (d) Thie entry represents 6 and J for exo - 
C-4R. 

The etructurt for 10 wea confirmed by comparison of Ite IR and par apcctra with those of an - 

authentic aamplt. 5 

“‘he acttolyeia of 6 leads to g and 13 In a ratio of 2.5/l. Theat two products constituted - 
95% of the product mixture. 

Cl 
>R 

AcO\ ‘*cl 

Producta 12 and 13 were atparattd by a combination of chroaatography and cryetallization. Some - - 
epfmerization of 13 appears to occur on the silica gel column. Sptctroecopic and elemental - 
analysis facilitated structural aaaig~nta (ate Table I). Purthtr confirmation of the 

etructurt for gwae obtained by Ita oxidation to the known chlorokttont.5 

fhe acttolyeie of 1-carbamthoxy 7,8-dichloro-dibenxobicyclo [2.2.2] octadiene (7_) 

vae conducted for a 70 h period. Three components vert found to cmpriee 96% of the reaction 

mixture. In addition to 15% unreacted starting material. lb and 15 were formed In a ratio of - - 

10/l. Iaomtr dvaa Isolated and fully characterized. The structural assignment for 15 - 

AcO 

Cl 
AcO, Cl 

rtate upon a afmilar rtttatIon the (capillaq gc) and upon ita nae epectnm rrhlch 10 

tsaentially Identical to that for lb. - A third Iaoltr, l6, rith l/3 the gc tract area of 15 ie 

alao formed (mee Diacuaeion). 

When 1-nitro-tram-7,8-dIchlorodIbtmobIcyclo 12.2.2) octaditnt (E) vao subjected to the 

acttolyaie, approximately 90% of S reulned unrtacted even after boiling for 147 h. ‘Rro 

producta were formed in a ratio of 5.5/l with aaaigned l tructurte 17 end 2. Structural - 
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assignments for 17 and 18 were again made on the basin of mass spectra, proton nmr spectra (ace - - 
Table I) and elemental analyrea. 

Dfscuaafoa 

The tram-dfchloroderivatives, 5-8, mre choren for the rolvolygrfa study became the parent -- 
tram eubstrate (unaubrtituted at the bridgehead poritfon) reportedly undergoen acetolyeia to 

the single anti-exo cNoroaeetate in nearly quantitative yield.6 Stereochemical aesigrmentr for -- 

the dfbenaobicyclo (3.2.11 octadiene product6 can be made with reasonable certainty bared upon 

the coupling constants for proton6 at C-4, C-5, and C-8 aod compariwnr of there value8 vith 

those for related derivatives of 11 publirhed by Crlotol and couorkers4. - 
In the acetolyaia of 1, in addition to 2, the major product, the chloroketone E is also 

formed. The ratio 9:10 is 1.3. The acetate 2 result8 from ionization of the Ca-Cl bond (the -- 
chlorine remote frm the bridgehead methoxyl). The ketone mat be derived frw loao of the 

C7-chloride presumably via vork-up hydrolyair of the a-acetoxg ether.‘l - 

The exo and endo acetates 14 and g (1O:l ratio) formed in the acetolyrlr of 1 have a@ -- - 
their origin the ionization of the CI)-Cl bond. A third iwmer with l/3 the gc trace area of 

15 although not isolated, is presumably 16. It, like 14 am-l 15 rhovr a molecular ion, m/z of - _ _ 

356. However, unlike the 08es apctra 

for 14 and 15 which are esrentially identical in - - 
Cl 

all mass regione, the mame spectrum of 16 - 

16 
- 
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(gc/ms analysis) shows significant differences including the identity of the basa peak. 

The final acetolysis studied (with the nitro derivative E) proceeds very alwly (90% 

unraactad i after 147 h) and yields detectable quantities only of products I and p (in a ratio 

of 5.5:1) involving ionization only of the Cg-Cl bond. That the minor cmponent 18 possesses - 

the anti-8-Cl, endo-4-acetate structure can be deduced from the pmr spectrum of 18 (as a mixture - 

with 17). - The C-8 proton is an epparent singlet (no appreciable coupling to C-5R). And the 

coupling constant for protons at C-4 and C-S is 6.0 Rx. comparable with that in G (Table I). 

The regioselectivity of the aolvolytic rearraagcscnts can best ba a-rized in terms of 

product distribution based upon relative ousts of Q-Cl and C8-Cl ioaiution. This is shown 

in Table II. 

Table II. 
Regioselectivities in the Acetolytica Rearrar\gements of 

Dichlorodibenzobicyclo [2.2.2] Octadienes 5-8 - 

Compd Ratio of Products 
P8:P7b.= 

1.3 

only P8 detected 
d 

a Roiling acetic acid in presence of silver acetate. 
b P7 and P8 represent products derived from the ionization of C7-Cl and Co-Cl 

respectively. 
C Stendard addition techniques amployed in gc analyses of P8:P7 ratios frw 

acetolyses of 2 and 5. 
d The ratio of major (17) to minor (g) Pg products was estimated from gc areas only. - 

Large regioselectivities are observed only for the acetolyses of 1 and s. In both cases it 

is C8-Cl (remote frcen the dipolar groups Y6- and J 
\oCH3 ‘0’ 

> uhich undergoes heterolysis almost 

exclusively. This ie qualitatively consistent vith a transition state resembling 2 (probably 

possessing eome cation character at C-8, in preference to the competitive transition state with 

cation character at C-7) or resembling 5. Rwever, the minimal regioselectivity attending the 

solvolytic rearrangements of 5 and 5 appears to be best explained in terms of a transition 

state approximated by 2. Were substantial benayl-ion character developing, one xould expect 

considerable selectivity in the product distribution from 2 (and modest selectivity frm 6). 

Such selectivity would favor the formation of lJC7-Cl ionization) which is not experimentally 

observed. The modest preference for C8-Cl ionization in the acetolysis of 5 is somewhat 

surprising. This may reflect the fact that ionization of the C7-Cl bond would lead to a highly 

strained “phenyl-bridged’ ion (as in Cg-Cl ionization) xith enhanced a-character in the 

exocyclic C-l bond8 opposing the electron withdrawing oxygen of the methoxyl. A 

“phenyl-bridged” ion such as 2 can be rieved as a cyclopropylcarbinyl-like cation. As such, a 

methyl group at the bridgehead poeition mould be expected to provide a small stabilizing effect’) 

in agreement with the small regioselectivity effect observed in the present study. 

Thus the data obtained in the present study combined vith evidence from earlier work1 

support the proposal that the transition states for these l olvolytic rearrangements more closely 

resemble phenonium ion-lika iatermediates, 2 than bemyl cationa, 4. 
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Experimental Section 

Helting point8 are uncorrected end were determined in open capillary tubes with a 
Thomas-Hoover melting point apparatus. Infrared spectra were obtained on a Perkin-Elmer Model 
621 epectrophotometer. 1H EHR rpectre were determined on a Verien W-390 spectrometer or in 
several ceeea with a Varian modified 360 NHz spectrometer. Mesa spectra were obtained on a 
Hitachi Perkin-Elmer model IBID mana epectrcmeter or in conjunction with CC enalyser using a 
Finnigen Model 4021 GC/Hees Spectrometer. A Carlo Erbe Series 4160 chrcmatogreph equipped with 
SE-52 end SE-54 fueed silica capillary columns vae also employed. Elemental~enely~es tire 
performed by Celbreith Laboratories, Inc., Rmoxvllle, Tenneeece. 

l-Nethoxy-trens-7,8-dichloro-2,3,5.6-dibenzobicyclo 12.2.21 octa-2,5-dieme (1). 

A 1.14 g (5.b8 mmol) -1~ of gaethoxyenthrecene (prepared by the method of Meek 
et.al.lO), 3.8 g (39 -1) of trens-dichloroethene, 0.05 g of 2,6-di-t-butylphenol, end 5 ml 
benzene was placed in a heavy-welled glass tube end degeseed. The tube ~(16 sealed and then 
heated in a eteel bwb et 200'C for 24 h. The mixture wan concentrated and chrometogrephed 
over alumina. The product eluted with hexene end me8 then recrystallized fram ethanol 
affording 0.84 g (50%) of colorleee crystale, mp 120-121.1~ (lit.lO mp 134-136'~)~~; 1~ NNR 
6 6.90-7.50 (8H, I, 8x ArA). 4.13-4.26 (3R, n), 4.79 (3H, o, -CHg); maaa spectrum, m/z 304 
[N+ (M+ + 2 - 0.67 N+, 2 Cl)]. 

of 

l-Methyl-7,8-trena-dichloro-2,3,5,6-dlbenzobicyclo [2.2.2] octn-2.5-dienc (a>. 

The procedure ues essentially identical to that for the methoxy derivative end afforded 
in a 67X yield, mp 99.5-1Ol'C (lit.l" mp 104-105.C); lH NNR (CDCl3) 6 6.96-7.29 (8R, m, 8x 

6 

ArH), 4.25 (lH, d), 4.16 (li!, n), 3.84 (lA, d), 1.98 (3R, 8, -CA3), maes spectrum, m/z 290 [M+ 
(N+ + 2 - 0.67 M+, 2 Cl)]. 

l-Cerbomethoxy-tran~7,8-dichloro-2,3,5,6-dibcnrobicyclo [2.2.2] octe-2,5-diene (L). 

The cycloeddition we8 conducted es described for 1 and fi. The reaction time wa8 48 h in 
this ceee. The product mixture ~8 chrometographed over Floriril. The dichloro eeter eluted 
with 4:1 hexane: dichloromethene. The product ww crystallized from a 9:l mixture of 
hexene/dichlorwethene affording e 50% yield of 1 es colorlees crystals, mp 126-127.C. In 
several reactione using these reagenta, product yields ranged from 31 to 50%. The lH NMR 
epectrum of L (CC14) exhibits the following features: 6 6.65-7.83 (8A, m, 8x ArH), 6 4.35 (lA, 
d, C4-H) 4.15 and 4.10 (2H, m, C7 and Cg-H). 4.0 (3H, I), OCH3); IR (cm-l, RRr) 1740. Anal. 
Calcd for Cl8Hl402C12: C, 64.88; H, 4.23; Cl, 21.28. Found: C, 64.80; A, 4.20; Cl, 21.50. 

l-Nltro-trans-7,8-dichloro-2,3,5,6-dibenzobicyclo [2.2.2] octa-2,5-diene (i). 

The nitro derivative vas similarly prepared employing a 4g h reaction time. The crude 
prcduct which had eepareted in the reaction tube was collected on a filter end mashed with cold 
hexene. It MS recrystallized fraa a mixture of dlchloromethene end hexene affording a 25% 
yield of i aa colorless crymtela mp 137.5-138.5-C; IR (cm-l, IOlr) 1360 end 1555 (N02); lR NHR 
(CDCl3) 6 6.7-7.7 (8R, a, 8x ArH), 4.73 (lH, d), 4.40 (lH, d), 4.20 (1A. t). Anal. Celcd for 
Cl6HllCl2NO2: C, 60.02; H, 3.46; W, 4.38. Found: C, 60.27; A, 3.49; N, 4.36. 

Acetolyeis of 1. 

A mixture of 0.49 g (1.6 -01) of 2, 0.28 g (1.7 anal) of rilver acetate end 30 mL of 
acetic acid was boiled under reflux for 72 h. The cooled mixture vacr filtered. The filtrate 
was concentrated under reduced pressure. The residue WB then dieeolved in 40 mL of hot benzene 
end filtered. The cooled benzene solution MB weahed twice with 50 mL of 5% aqueous NeHC03, 
then with weter, and finally dried over megneeium eulfete. The benzene MI removed under 
reduced pressure leaving 0.49 g of e brcun cryetalline mixture, mp 87-148.C. GC analysis (SE 54 
capillary column) rhoved in addition to several minor cdsponents, two major product8 
constituting 87% of the mixture. Date eubaequently obtained (ace below) shoved the two products 
to be 9 end 10. Cc enelysia showed them to be formed in a ratio of 1.3:1. A 0.34 g sample of 
the crzde mizure xae recryetellired from ethanol affording 0.096 g of 9 aa a ten rolid, mp 
165-166.5-C (Analytical eample, mp 169-170.C). The filtrate from thin %ymtelliretion van 
concentrated yielding 0.063 g of crude l0, mp 132.5-136. Recry#tellitation from haxane raisea 
the melting point to 136.5-138'C. 
(eater C-O); 

The spectral data for 2 are a8 follow: IR (KBr, cm") 1740 
lE NMR (CDC13) 6 6.9-7.5 (8H, I, 8x ArH), 5.80 (l??, d, J = 2.5 Hz, C4-A), 5.00 (1R. 

(I, Cg-It), 3.70 (lH, d, J - 2.5 Hz, C5-R), 3.56 (3H, (I, OCH3), and 2.13 (3H, s, CHgCO); mans 

*pectrum* m" 328 In+ (*+ 2 _ 0.3 *, one Cl)]. Anal. Calcd for ClgAl703Cl: C, 69.40; H, 
5.21; Cl, 10.78. Found: C, 69.24; A, 5.42; Cl, 11.08. 

The infrared rpectrum of 10 we8 identical with that of en authentic aample); 1~ NNR (CDC13) 
6 6.9-7.8 (all, m, 8x ArR), 4.8r(lH, s). 4.29 (lR, a), end 4.15 (lH, a); maoa spectrum, m/z 254 
[M+(M+ + 2 = 0.33 M+, one Cl)]. 
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Acetolysis of 5. 

A solution prepared from 1.9 g (6.4 mmol) of a, 1.2 g (6.8 (mmol) of silver acetate, end 
120 mt of glacial acetic acid was boiled under reflux for 72 h. The reaction mixture was worked 
up es described for 5. 
2, in a ratio of 2.3:1. 

CC annlysie (SE 54 capillary column) revealed two major products, 12 and 
Several minor components present in a combined total of less than 5% 

accompanied the two major products. The crude product mixture (2.0 g of en orange oil) slowly 
crystallized. This mixture ~0s chroaatographed in tw) portions using 22 x 240 mm columns of 
60-200 mesh silica gel packed in CCl4. Elution dth carbon tetrschloride removed an 
orange-colored band which afforded 900 mg of sn orange erysta.Ilfne solid when concentrated. 
This MB recrystallised from bexmne affording 620 mg of 12 ms colorless crystals, mp 128-13O'C; 
IR (cdl, KIw) 2970 (C-H), l640 (C-c), aad 910 (R2C-CA2)~ I! IWR (CDCl3) 6 7.55 (lg. m, ArR), 
7.37 (lil, m, ArH), 7.14-7.30 (68, P, 6x ArH), 5.50 (III, 8, vinyl), 5.21 (IH, (I, vinyl), 4.76 
(lA, s C8-If), end 4.18 (2D, 2 partially resolved singlets, 
[M+ (I& 2 - 0.33n+, 

bridgehead): mess spectrum, a/r 252 

Found: 
one Cl)]. Anal. Calcd for Cl7RI3Cl: 

C, 80.90; A, 5.23: Cl, 14.09. 
C, 80.79; ii, 5.18; Cl, 14.03. 

A second orangecolored band was eluted with 10% CgC13 in CCl4. This vae concentrated to e 
viscous oil, dissolved in hexane end the hexane solution concentrated until the crude product 
(246 mg) crystallized. The crude product was recrystallized from 1:l lou boiling petroleum 
ether/hexane affording 115 mg of 13 as a near1 
155-156.5'C; IIt (cm-l, KSr) 1735 Fster C-O); Y 

colorless (cream-vhite) crystalline solid, mp 
A NMt (CDC13) 6 6.8-7.5 (8A, m, 8x ArH), 6.00 

(lA, d, J - 2.5 Ez, C4-!I), 4.95 (lA, s, C8-D), 3.76 (IA, d, J - 2.5 As, C5-H) 2.17 (3A, II, 
COCH3), and 1.90 (3R, 8. Cl-CS3); mass spectrum, n/r 312 [K) (kl+ + 2 - 0.35 & one Cl)]. Anal. 
Celcd for Cl9Al7ClO2: C, 72.96; A, 5.48; Cl, 11.33. Found: C, 73.06; 8, 5.46; Cl, 11.03. 

Further elutioa uith 25:75 ether: CC14 provided .a third bend (59 mg) the 17l Nhg of which 
suggests a mixture of 13 and the corresponding endo acetate. In addition to chemical shift 
differences, between Irand the presumed endo isomer, the doublet in the 6 ppm region (6.27 for 
the exe C4-A of this zdo acetate) ahows acoupling constant (with C5-A at 4.12) of 5.7 AZ. 

Oxidation of 12 to anti-8-chlorodibensobicyclo (3.2.11 octe-3,6-dien-2-one (10). -- - 

A mixture of 0.100 g (0.40 mmol) of 2, 10 mg of omit tetroxide, and 2.0 mL of dioxene 
was stirred while 0.180 g (0.84 mmol) of sodium periodate in 1.0 mL of water wss added. fhe 
resulting tan-colored mixture was stirred For 6 h at roan temperature. Dichloroaethene (5.0 q L) 
was added end the mixture washed with water. The organic layer vms dried over magnesium sulfate 
and then concentrated under vacuum giving 0.111 g of a pale-bram, viscous oil. The oil was 
dissolved in 1:l ether: 
[lit.6 

ethanol and cooled affording 0.016 g (16%) of 10, mp. 138.5-139.5.C 
mp, 138-139.C.l The infrared spectrum of 10 was identical to that of an authentic 

semple5. A mixture melting point ehoued no depre=ion. 

Acetolysis of 2. 

In en initial experiment 1.00 g (3.01 wol) of 7 vms added to 0.551 g (3.30 mmol) of silver 
acetate in 100 mL of glacial acetic acid. The mixture uss boiled under reflux for 50 h. The 
hot reaction mixture vas filtered and the Filtrate concentrated under reduced pressure. This 
residue was taken up in 100 mL of hot bemene and Filtered again. The Filtrate was washed with 
250 mL of 0.1 M NaHCO3 in several portions, vashed with wster, dried over magnesium sulfate and 
concentrated. The oily residue wae diesolved in 10 mL of 95% aqueous ethanol end allowed to 
crystallize affording 0.645 g of e colorless eolid, mp 113-117'~. This uss recrystallized from 
hexane affording 0.230 g of 14, mp 124-125-C. 
obtained; IIt (cm-l, 

A second crop (0.217 g, mp 119-121.C) was also 
Kllr) 174T(tuo overlapping C-O bends), 1205 and 1225 (C-C); lg Nlflt (CDC13) 6 

7-7.82 (8A, I, 8x ArR), 6.0 (lA, d, J - 2.4 Ss, 
e, CCH3), 3.80 (lg, d, J - 2.4 Dx, 

Cg-A), 5.23 (lR, d, J - 0.6 Ss, C8-g), 3.88 (3A 

-crXn3). 
C5-A), 2.2 (3H, e, CD3CO); mass spectrum, m/r 357 H+, 314 (Mt 

Cl, 9.86. 
Anal. Calcd for C20818 C104: C, 67.52; R, 4.53; Cl, 9.96. Found: C, 67.43; A, 4.67; 

In a similar experiment, 0.200 g (0.602 mmol) of 1, 
glacial acetic acid were boiled under reflux for 70 h. 

0.132 g of silver acetate, end 25 mL of 
The reaction mixture use filtered and 

the flltrate concentrated to constant weight under reduced pressure. 
(0.201 g) was investigated using capillary gc/msss spectrcnetry. 

This crude product mixture 

for anaroxlmetelv 96% of the mixture. 
Three major peaks accounted 

The elution order on either an SE 52 or SE 54 capillary 
column was (a) unreected starting compound (15%). (b) the msin ecetolysis product 14 (74%) and 
(c) e second product, the pass spectrum of which shows it to be an isomer of 14 (7n. - 

Acetolysis of 8. 

A mixture of 0.300 g (0.937 mol) of 8, 0.240 g (1.46 nol) of silver acetate and 30 mL of 
acetic acid wae boiled under reflux For 147 h. The cooled reaction mixture ms filtered end the 
filtrate concentrated to a tan semisolid. Thin wss tsken up with a mixture of 15 mL of benzene 
and 5 IL of ether. An insoluble inorganic residue was Filtered and the filtrate (nar containing 
296 mg of crude reaction product) vanhad successively with uster, 5% agucous sodium bicarbonate, 



5848 H. Y. ELNAGAR er al. 

water, saturated aqueous sodium chloride, and finally with water. The benzene-ether layer was 
dried over magnesium sulfate, filtered, and concentrated to 282 xg of nearly colorless oil which 
slowly crystallized to a cream colored aolid, mp 117-133’C. Capillary gC analysis of the 
mixture ahows tvo principal products in a ratio of 5.5/l in addition to approximately 90% of 
unreacted rtarting material. The two products were assigned structures 17 and 1R reepectively 
on the baais of the spectroscopic data below. In a second acetolysia which gaveyiailar results, 
the product mixture waa subjected to gc/w analysis (using a 30 meter x 0.25 mm SE54 capillary 
column). In addition to starting material and two products in trace quantities, the tw major 
products wre observed. Iheir mass spectra were oearly identical and showed the following 
features: m/s 343 (?I+), 301 (l!+-Cl$CO), 297 (If+ -RD2). The tw major products wre separated 
from starting material by crystallization fra a mixture of wthyleoe chloride and hexane (1:3). 
The 1R RMR (DCC13) of a mixture of the two products showed the following: for 17 6 2.17 (31i, I, 
OCCR3), 3.80 (18, d, J - 2.5 Rz, C5-E), 5.33 (lR, 8, C8-II), 5.83 (lA, d, J - 2.FRz, C4-8). 
6.8-7.9 (SE, II, 8x ArR>l2; for 18 6 2.10 (3R, l , OCCH3), 4.16 (IR, d, J - 6.0 Hz, C5-R), 4.98 
(lR, a, C@l), 6.18 (lR, d, .l -6.0 Ez, C4-R), 6.8-7.9 (BE, II, 8x ArR). A chroaatographically 
purified mixture of 17 and 18 was subjected to elemental analysis. Anal. Calcd for ClSHl4ClN04: 
C, 62.89; A, 4.10; C~lO.3~ N, 4.08. Found: C, 62.79; R, 4.26; Cl, 10.59; N, 3.97. 
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