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A&tract-The reaction of nitrosobcnzenc with 12,3Atetnchloro_lrgcthykaedioxycydopcnt &IS rise to 
N-phenyldicNoromakimidt 1 wi the unsatumtcd trictiro-hydroxycster-kctam 2. 

The dienop~ic bcbaviour of nitrosobenzcnc in well 
known. I3 Attempted dicnc addition of 12$,4 - tctra- 
&or0 - 55 - ethyIencdioxycycIopentadieneJ in toiuene 
at -5’ to +lo” (reaction time up to 3 weeks) gave a 
complex mixture of products from which two crystaIIine 
compounds could be isolated. The first was identified as 
N-phenyldichIoromaIeimide I,*> and the second product, 
C,$f,,Cl,NO,, could be assigned structure 2 on the 
evidence detailed below. 

In the mass spectrum, the base peak at m/c 242 
resulted from the loss of f07m.u. from the parent ion 
[de 349 (‘“Cl)]. The obvious conclusion, that this cor- 
responded to the loss of C&NO, was shown to be 
incorrect by identification of the fragment of m/c 242 as 
C&&N@ (by mass-matching); thus the fragment lost 
from the parent ion was CJtC102. The PMR spectrum 
of the product indicated the presence of five aromatic 
protons, and a single OH or NH proton (exchangeable 
with deuterium); additionally, it showed that the four 
remaining protons were contained in a l$disubstitutcd 
ethane system. The mass spectral fragment of m/c 107 
could therefore be formulated as -CO&!H,CH,CI. The 
IR spectrum conftrmed the presence of OH or NH, and 
suggested that the compound also contained C=C and at 
least two dif[erent GO groups. Reaction with acetic 
anhydride in pyridinc (or isopropcnyl acetate in the 
presence of sulpburic acid) gave an acetyldcrivative; 
diazomethanc in ether-methanol yielded a mcthyl- 
derivative. Permanganate oxidation led to 2chIoroethyI 
oxaniIatc 3, which on hydrolysis with aqueous 
trifIuoroacctic acid gave oxaniIic acid 4, identical with an 
authentic sample. 

This evidence is accommodated by either of the struc- 
tures 2 or St A decision between these alternatives was 
then made on the foilowi~ grounds. When the com- 
pound was treated with methyl iodide, no reaction 
occurred in the absence of siIver oxide, but in its 
presence there resulted a Mederivative identical with 
the product obtained by means of diazomethane. This 
behaviour is as expected for a bydroxycster (Ref. 7). but 
is not typical of an amino-compound; moreover, the 
chemical shift (T 6.62) of the Me protons in the PMR 
spectrum of the methylatcd product was indicative of 

CH&- rather than CH&Ph? FinaIIy, and most con- 

to-Hy&oxy+sters arc known to be methyiated by 
diiomt!thanc:‘ the n-sunino-cstcr 5 might behave similarly. 

chrsivefy, the PMR spcctntm of the parent compound in 
trifhjoroacetic acid was consistent with the formation of 
the tiuoroacetate 6, but not with that of the salt 7. 

The production of compounds 1 and 2 from nitroso- 
benzene and 13$,4 - tctrachloro - $5 - ethyleacdioxy- 
cyclopcatadiene is most readily explained by assuming 
the initial formation of the Diels-AIder adduct 8. One 
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possible way in which this might give rise to the obscr- 
vcd products is outlined in Scheme 1. Cleavage of the 
bridm via the dipolar intermediate 9 could lead either to 
10 (see Ref. 9) or to 11 (see Ref. 3). In either case fission 
of tbc N-O bond (see Ref. 10) would then produce an 
acid chIoride, which would be expected to ncyclixe to 
give 12 and 13 respectively. Attack of water could then 
furnish the observed products. This mechanistic s&me 
is of course purely spccufative, and alternative paths 
may rcadiIy be devised. 
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Unkxa xtxtcd otberwitc. IR spcctrx were dctcnnincd for Nujol 
q ulk unl PMR spedra were mcuurrd It 100 MHz in CDCIV 

Retxtior of rinvwbmztnt with 1.23.4 - tetradloro - 5.5 - 
eihyknafIoxycyclopentadiw (TIlix raction wu xomewbxt 
caprkiius. lnd optimum coDditionr were not cxtdxbuI). A 
mixture of nitnwobenxcnc (2.71) xnd tbc tctncbbra-kctxl’ 
(6.5 g) in tolucne (30 ml) wu kept It 6’ for I9 dxyr. Tk rcaulting 
xola wu dccud from x small xmouot of t8r xnd cbromxto- 
gnpbeduxingrxilic8colualnln&upwitbligbtpctroIcum(b.p. 
4OJw). EbJtion witb etber-CC& (1: I) pvc crystxninc lnxti 
which wxl extrxctd with cdd MCOH. The inwlubk portion 
(0.71g) wlb 1.u identical with I SMlpk prcpsrd frual dich- 
brunklcic anbydride xed aniline in rdu~&xyienc (see Ref. I I). 

Tbc &OH-solubk mated wlx tkn n?cbromxtogrxpbal on 8 
dry ailica column.‘~ Elution with McDH-CH#CI, (I : IO) xBordcd 
2 (Llgg). m.p. IIFIW from CC&. (Found: C, 44.5; H. 2.9; Cl. 
30.1: N. 4.3; M (mass rpcctnrm). 349 (?I). C,,H$ZI,NO, 
reauirw C. 44.5: H. 2.9: Cl. 30.35: N. 4.0%: M. 349 I CBI: I2 
V& 3340. i773. .nii. I&,. 1631Cm-$ V, (c& 3i90.G40. 
1774, 1745. 1710, 16%. 1635 cm-‘; A, (EtDH) 226. 271 nm (c 
6750,233O): T 2.55-2.811 OH). 5.14 (1. IH, excLngubIc with D). 
5.55-5.75 (2H). 6.4-6.6 (2Jf): T (CF,Cw) 2.4-2.75 OH). 5.3-535 
(2H), 6.2-6.4 (w). 

Tbc dcrivntivc 14 (prc~ witb Acfl in pyridine xt room temp. 
Orwitbiropropnyl~~iareh~knzeDeiothcpreffaccdr 
cxtdytic quxntity of cont. HSO,) bad m.p. 102.SlO3.5’from CCI, 
tetrdbrkk. (Faud: C. 45.9: H, 3.0: Cl. 27.1; N. 3.7. 
C,,H,2CI,NOs rcquirc5: C. 45.9; H. 3.1: Cl. 27.1: N. 3.6%); r, 

l770.1730. I6441 cm-‘; r 2.5-2.85 (5H). 5.55-5.75 (WI. 6.4-6.6 (ZH). 
7.90 (s.3H). 

The dcrivrtive 1s (prepwed with dixxowtbMc in etber- 
MeOH, or witb Me1 in the presence of dry &D)’ bwl m.p. 
93-94’fram light p&okum. b.p. 60-W. (Fouad: C. 46.3; H. 3.3; 
Cl. 289; N, 3.9. &H&NO, rqubw: C.46.1; H. 3.3; Cl, 29.2: 
N, 3896); r, 1776. 1729. 1641 cm-‘: T 2.35-2.85 (SH), 5~55-5.75 
(2H). 6.45-6.65 (2H). 6.62 (I, 3H). 

Pumoryanate oxidation of 2. Powdered KMnO, (l.92g) wu 
ddsdioportionrdpripO30mintorrrllu~~of2(1.441)in 
dry wtonc (50 ml). The aolvcnt wax evxponted xnd tk residue 
wu hwcd with s&n& The resulting did wu CdkctuL 
wxxbfd witb wltcr. xnd dried to give 3 (O&g). m.p. I34-136’ 
.ffOm bCnzCm-li&t pctrolc~~~~. b.pr 40-60’. (F&d: c. 53.3; H. 
4.6~ Cl. 15.1: N. 6.6. CJLCINO, rcquircs: C. 528: H. 4.1: Cl. ._ ._ 
154; N. 6.2%); r_ 3350, 1742, i717; 1707 xb cm-‘; v 1.2 (br s. 
IH. excbwgc8bk with D), 2.2&29 (5H), 5.3-5.5 (2H), 6.05-6.3 

(2zAmcnt of 3 with 50% aqucolu tdluomwtic rid under 
.klux ovemigbt gave 4, id&cd with xn xutbcntic specimen 
prepad by hydroly~ia of ethyl oxxnihk.” 
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