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N-BENZOYLBENZALDIMINES AND N-z- 
ALKOXYBENZYLBENZAMIDES’ 

S. W. BREUEX, T. BERNATH and D. BEN-ISHAI 
Department of Chemistry, Technioa-Israel Institute of Tahology, Haifa. Israel 

(Received 7 Nom&r 1966) 

Abstrrt-Thermal daxmposition of bcnzylidenebisbauamide (I) afforded N-bauoylbauaIdimincs 

(II). Some of the chemical and spcaroscopic properties of the aldimida and heir methanol addition 
products (IV) arc described. 

IN AN earlier communication* the pyrolysis of alkylidcnebisamides formed from 
aldehydes containing an cz hydrogen was reported, these gave enamides and the 
corresponding amide: 

R,CHCH(NHCOR’), & R,C=CH-NHCOR + R’CONH, 

In a parallel study the pyrolysis of arylidenebisamidesd was examined, as these, 
not having fl hydrogens could not form enamides. When benzylidenebisbenzamides 
(I) were heated above their m.p. (25&280”) in a sublimation apparatus a decomposition 
took place forming N-bcnzoylbenzaldimines (11) and benzamides (Eq. 1): 

R--CH(NHCOR’), & RKH-NKO-R’ + R’CONH, (1) 

I II III 

From the sublimate, the acylimine II (R, R’ == aryl) could be isolated through its 
greater solubility in nonpolar solvents than either the starting material I (R, R’ = aryl) 
or the primary amide III (R’ = aryl), or more conveniently, through the addition 
products with methanol’*& (Table 2) as in Eq. 2: 

RXH=NXOR’ + R’OH + RAXI-NHCOR (2) 
A I 

OR- 

II IV 

The benzylidenebisbenzamides used in the pyrolyses were prepared (Table 1) by 
reacting the corresponding aldchydes with two equivalents of the benzamides in the 
presence of a sulfonic acid catalyst in benzene.‘*’ The water formed was removed by 

I Pan of this work ww reported in I prelimhuy communication: S. W. Brcua, T. Banatb and 

D. Ben-lshai. Tetrahedron Lerrers 4569 (1966). 
* D. Ben-hhai end R. Gigcr, Terruhcukon Lrrrers 4S23 (1966). 
s H. E. Zuagg and W. B. Martin, Or;p. Reocriotu Vol. 14; p. S2 (1965). 
b J. E. Bantkld, G. M. Brown, F. H. Davcy, W. Davies and T. H, Rnmxy, AurtmI. 1. Sci. Reuorch 

AI. 330 (1948). 
’ Y. Hmg Sucn, Alian Horeau and H. B. Kqan, Bull. Sot. Chim. Fr. 5,14S4 (l%S). 
* M. C. P&n and J. M. M ersaau, lhnr. Ilhois Srara Read. Sci. 47, 94 (1955); Chm. Ahstr. 

so, 233 (19%). 
T U. Zehavi and D. Ben-Ishai, 1. Org. C&m. 26.1097 (1961). 
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azeotropic distillation. This method gave satisfactory yields of pure products; no 
systematic attempt was made to maximize yields. It is interesting to note that sali- 
cylaldehyde bisbenzamide (I; R L- 2-HO-C6H,; R’ = Ph) when subjected to 
pyrolysis under the standard conditions, yielded only benzamide III (R’ = Ph) and 
polymeric material. This behaviour could be due to the fact that the N-benzoyl- 
salicyladimine (II; R II: 2-HO-C,H,; R’ -7 Ph) may tautomerize and the tautomer, 
a benzamide quinone methide, is very susceptible to polymerization under the 
conditions of pyrolysis. 

Two other bisamides lacking I hydrogens were prepared and pyrolyzed to compare 
their behaviour with benzylidenebisamides. Formaldehyde bisbenz.amideO (I; R = H, 
R’ = Ph) was prepared and pyrolyzed under a variety of conditions. Apart from 
benzamide III (R’ = Ph) only a polymer was formed. Pivalaldehyde bispivalamide 
(1; R : - R’ = C(MeJ was also prepared by a variant of the standard procedure. Its 
pyrolysis was carried out at atmospheric pressure by simply distilling the bispivalamide 
and treating the distillate with methanol. Under the standard conditions the pival- 
aldehyde bispivalamide simply sublimed. 

To demonstrate the existence of the equilibrium under pyrolytic conditions, 
(Eq. I), an exchange experiment was carried out. Renzylidenebisbenzamide was 
pyrolyzed in the presence of pnitrobenzamide. The final prcduct isolated, after 
treatment with methanol, was N-(z-methoxybenzyl) pnitrobenzamide: 

I. A 
PhCH(NHCOPh), + H,NCOC,H,NO,@) .-+ 

2. YCOU 
P~ICH(OMC)NHCOC,H,NO&) + H,NCOPh 

We explored the possibility of decomposing the bisamide I (R = R’ = Ph) 
according to Eq. 1 under conditions milder than those of the pyrolysis. When 
benzylidene bisbenzamide (I; R -= R’ = Ph) was reacted with benzaldehyde in 
boiling xylene in the presence of an acid catalyst, N-benzoylbenzahiimine (II; 
R .- R’ = Ph) was slowly accumulated. It was isolated and characterized as its 
methanol adduct. In a parallel experiment benzylidenebisbenzamide (I; R := R’ r= 
Ph) was heated in refluxing butanol for IO days without any added catalyst. Under 
these conditions, any N-benzoylbenzaldimine (II; R .= R’ = Ph) formed according 
to Eq. I would immediately react with the solvent, butanol (Eq. 2) thus shifting the 
equilibrium away from the bisamide. From the reaction mixture N-(a-butoxybenzyl)- 
benzamide was isolated. While both these reactions were successful they did not 
match the pyrolytic method of decomposition for speed, convenience and yield. 

Another method, reported,lO of decomposing benzylidenebisbenzamide (I ; 
R = R” .= Ph) and trapping the decomposition product, was its use as an amido- 
methylating agent of aromatic compounds by heating the bisamide in the presence 
of phenols or their esters at 190”. The amidomethylating agent in this reaction 
was almost certainly the N-benzoylbenzaldimine (II; R = R’ = Ph). 

The methanol adducts of the aromatic N-acylimines IV (R = R’ = Aryl; R” - 
Me) decomposed when heated to 200” under reduced pressure to methanol and the 
original N-acylimine (Eq. 2). This property’s6 was exploited for the storage and 

’ A. B. Turner. Quurt. Rcrs. 18, 347 (1964). 
’ A. Einhorn. E. BischofT and B. Szelinsky. Lirb(pJ Am 343,223 (190%. 

I* G S~efanovk, J. Bojanovic, V. Vandjel. Z. Maksimovic. and M. L. Mihailovic, Rec. Traa. Chim. 
76.24 (1957). 
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recover of the N-benzoylbenzaldimines (II) in the subsequent study of their physical 
and chemical properties. In contrast the N-(z-methoxyneopentyl) pivalamide 
(IV; R = R’-t-Bu; R” = Me) was stable, in fact, under pyrolytic conditions we 
did not succeed in recovering the pivaloylpivalaldimine (II; R = R’-t-Bu). 

In the IR spectra of the N-benzoylknzaldimines (Table 3) the CO absorption 
appeared in the region 1657-1690 cm- 1.6.11 The nature and magnitude of aromatic 
substituent affects on the position of CO absorption was very similar to those, found 
with other aromatic carbonyl compounds. The spectra of the N-benzoylbenzaldimines 
contained no bands attributable to N-H absorption and the C-N absorption 
appeared in the region 162&1630 cm ’ but this sometimes masked by the aromatic 
absorption made accurate assignment difficult. The CO absorption of N-bcnzoyl- 
benzaldiminc (1680 cm-l) was found to be higher by 20 cm -l than the CO absorption 

TABUI 3. (p)X+wH=N-ca Y@) 

x Y co(cn+r CH-N’ (7) 

NO, H 1689 1.16 - 
Cl H 1681 1.15 
H H 1679 1.27 

C&O H 1675 1.24 
C&C%0 H 167s 1.U 
H NO. 1686 1.13 
H CH, 1679 1.23 

. -red in Ccl, 
L mtpsured in CDCI, 

of its carbon analogue, benzalacctophenone (1660 cm -‘). The UV spectra also showed 
3 shift of 30 rnp to shorter wave length in going from benzalacetophenone (298 rnp 
log c 4.4) to N-benzoylbenzaldimine (268 rnp log c 4.25). The NMR spectra of the 
benzoylbenzaldimines (II) showed, apart from signals due to the aromatic groups 
or their substituents, one sharp singlet in the region 1.1-1.3 7 (Table 3). The position 
varied with substituent but there is no observable relationship between the chemical 
shift of the “aldehydic” proton and nuclear substitucnts. 

The chemical reactions of N-bcnzoylbenzaldimine (I; R = R’ = Ph) were in 
accordance with those found with other compounds containing the N-acylimine 
grou~.~.~.~~ In addition reactions with alcohols (Eq. 2) it formed adducts with 
primary, secondary and even tertiary alcohols. Similarly a secondary amine e.g. 
pipcridine formed a stable adduct. When treated with sodium borohydride, N- 
benzoylbenzaldimine (V) was completely reduced to N-benzylbenzamide (VIII), 
and when it was reacted with methyl magnesium iodidel’ the addition took place 
exclusively, on the imine carbon giving pure N-(z-phenylethyl) benzamide (VII) in 
90% yield. 

The reactivity of N-bcnzoylbenzaldimine compared with benzalacetophenone, 
its carbon analoguc. and the relative stability of the alcohol addition products is 

‘* F. Weygand. W. Steglich. I. Lcngyel, F. Fraunbergcr. A. Maiahofcr and W. Octtmcicr, Gem. Bcr. 
99.1944 (1966). 

‘* K. lvanov. Dokf. Akad. Nauk. SSSR. 109, 537 (1956); Gem. Absrr. 51, 4997 (1957); but 
compare with Grignard reactions of amides: M. S. Knarasch and 0. Rhcinmuth, Grigmzrd 
raxrions of Nonmehdlic Subsmnces p. 870. Constable, London (19W). 
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probably due to change in hybridization. The unshared pair of electrons on nitrogen 
changes from rp” in the acylimine (V) to sp3 like in the addition products (VI-IX). 
By this change the latter regain the resonance stabilization of the amide group which 
is absent in the acylimine. 

OMC 

Y@OSI 

PhCH-NCOPh .- - - -+ PhCH- -NHCOPh 

, “~,M*~,s*IIIf,/’ Ai, 

PhCH--NHCOPh PhCH, -KHCOPh PhCHNHCOPh 
I 

MC 

VII VIII IX 

In view of the recovery of N-benzoylbenzaldimine (V) from its methanol adduct 
VI (Eq. 2) we examined the possibility of substituting the methanol adduct VI for the 
imine V in the various reactions. Accordingly N-(x-mcthoxybenzyl)benzamidc (VI) 
was subjected to the same reactions as those found characteristic of N-benzoyl- 
benzaldimine (V). When treated with sodium borohydride in glymc solution, the 
methanol adduct underwent reduction to N-benzylbenzamide (VIII) and the same 
was observed when the isopropanol adduct was treated with sodium borohydridc in 
isopropanol. In the reaction of the methanol adduct VI with methyl lithium the 
product VII was the same as the methyl magnesium iodide reaction with N-benzoyl- 
benzaldimine (V). During the reaction the coloration of the reaction mixture indicated 
that the first step is the elimination of methanol by the strong base, methyl lithium, 
with the formation of the imine V which reacted further with the excess of the reagent. 
When N-(z-methoxybenzyl)benzamide (VI) was allowed to stand at room temperature 
in the presence of piperidinc, after 3 days the sole product, after evaporating the 
solvent, was %(a-I-piperidylbenzyl)benzamidc. In all these cases, however, the 
reagents themselves could act as base catalyst. To eliminate this intlucnce, theexchange 
of methanol with ethanol in the adduct VI was examined. At room temperature 
the exchange proceeded slowly, after a week the solution contained only about 
one third ethanol adduct IX (R = Et). As the temperature was raised, the exchange 
went faster, at reflux, it was complete in about 4 days. Under similar condition the 
exchange of methanol for butanol could also be achieved. Transetherification of 
ethers of N-z-alkylolamides has been known for a long time but it was carried out 
always in the prescncc of a catalyst, acidIs or base.” 

All these exchange reactions probably proceed through an elimination addition 
mechanism, and an attempt was made to separate the elimination and the addition 
part of the process. The methanol adduct VI was dissolved in tolucnc and the solution 
was heated under reflux with very slow take off of a distillate in the hope of removing 
the free methanol from the equilibrium system represented by Eq. 2, and leaving 
behind the N-benzoylbenzaldiminc (V) in solution. When the distillation was 

completed, the residual solution was treated with ethanol and the product was found 
to be pure ethanol adduct IX; (R Et), showing the equilibrium (Eq. 2) to have been 

I* R. D. &worth, D. H. Peacock. W. R. Smith and R. MacGillivray, /. C&-m. Sot. 2972 (1952). 
I‘ F. D. Chattway and E. J. F. James. /. Chrm. Sot. 109 (1934). 
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driven completely to the imine form by the removal of the methanol. 

MC 
I 

Ph -CH-N--COPh 

OMC 

X 

N-methyl N-(a-methoxybenzyl)benzamide (X) was prepared by heating benzal- 
dehyde dimethyl acetal with N-mcthylbenzamide in rhe presence of sulfuric acid at 
210”.‘b It was subjected to the borohydride reduction, ethanol and piperidine exchange 
reactions, and in all three cases it was recovered unchanged. This lends further 
support to the elimination-addition mechanism. 

EXPERIMENTAL 

M.ps arc corrected. IR speclra were measured, in Ihc phases specified. on Pcrkin-Elmer 21 
and Pcrkin-Elmer 237 sparophotomctcrs. NMR spcc~ra wcrc taken on Varian A-60 spectrometer. 
in CLXJ,. with TMS as intcmnl standard. Chemical shifts arc given in T unirs with TMS taken as 
100. 

TLC was carried OUI on microscope slida coarcd with alumina. For column chromatography 
Merck Scutral alumina was used; deactivated alumina refers to deactivation by the addition of ISO,: 
McOH. Morisil was supplied by Nymco S.p.A.. Milan. 

Preparation of benz~lkfenebisbenzamides (1) 

7jpicalprocedure. A mixture of bcnzamidc (@I mole) and bcrualdchydc (@OS mole) was healed 
under rctlux with continuous stirring in bcnzznc (600 ml) in the presence ofptolucncsulphonic acid 
(100 mg). The water formed in Ihc reaction was removed by azcotropic distillation and collcc~cd in a 
Dcan.Stark trap. The bcnzylidcncbisbctuamidc separated out, and after a total reaction time of 
5 hr the mixture was cooled and the product was filtered and rccrystallizrd from McOH. In the cav’ 
of the less soluble bisamidcs acetone was required as solvent for rccrysIallization. In all instances one 
rccrysIallization furnished analytically pure marcrial (Table I). 

Picalaldehyde bispica/amkfc. A mixture of pivalaldchydc (3.74 g) and pivalamide (8 9, was 
heated under rcflux in bcnzcne (500 ml) in the presence of ptolucnaulphonic acid (lo0 mg). The 
water formed in the reaction waq removed by accotropic disrdlation and collcc~cd in a -Stark 
trap. The heating was continued for 96 hr. after which the benzene was et%poratcd and the residue 
(X.5 g) USF rccrystallizcd from A&El. M.p. 213-214 , yield 800,/,. P:::: 3340 cm.’ (WI), 1655 cm-’ 
(CO) and 1390, 1362 cm ’ C(Mc,). NMH,W,a: 9.07 T (s; 9H: Mc,C-CH), 8.82 T (s; 18H; 
MC& CO), 496 z (t; 1H; -CH(NH-),). (J = 8.5 c/s), 2.58 T (2H v. broad peak. WI). (Found: 
C. 66.41; Ii, 11.03; S. 10.57; C,,H,N,O, requires: C. 66.62; H, 11.18; N, 1@36:/,.) 

Pyolysis of benzylidrrubisbenramides 

The bisamidcs I were hcatcd for l&15 min in a dry sublimarion apparatus, with the exclusion of 
moisture. above their m.p. (usually 260.280”) and the formed III wcrc sublimed by reducing the press 
to 25-30 mm. The more volatile II also sublimed under these conditions but in some cases evacuation 
10 Q3-.0,5 mm was m-ccssary IO complete the reaction. The mar&al collcctcd on the cold finger was 
dissolved in hot McOH ,and the latter evaporated. The residue was dissolved in bcnzem @starting 
material and the banzamidc were usually insoluble) and chromatographed on alumina (Merck 
neutral, deactivated). The compounds IV, obtained from the chromatography wcrc rccrystallizcd 
from bcnzcnchcxanc. The yields in Table 2 refer IO products after chromatography and crystallization. 

N-(z-nur~cox~Mopen~~/~b,~amide. Pivalaldchydcbispivalamidc (500 mg) was hcatcd in a small 
distillation apparatus with a low flame. The pyrolysis product distilled. and the distillate was dlssolbcd 
in hot MeOH. The McOH wa evaporated and the product isolated by chromatography on Florisil. 

Ii H. Bohmc and G. Berg. Chtm. Ber. 99, 2127 (1966); H. Bohmc and K. Hartkc, C’hcm. Ber. 96. 
600 (1%3). 
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The pure product (192 mg. SS%) was rccrystallizcd from hcxanc. m.p. 88-89”. ritz’s: 3460 cm-s 
(NH) and 1670 an-’ (Co). 

The NMR spectrum shows three singlets at 9.10 T (9H). 8.77 T (9H) and 6.70 t (3H) corresponding 
to the two -Bu and the O-MC groups respectively as well as a doublet (J 9.5 c/s) at S.20 7 from the 
methim hydrogen, and a very broad signal ctntrcd on 4.2 T due to the NK (Found: C. 65.39; H. 
11.48; N. 7.24. CllHIINOt requires: C, 65.63; H. 11.52; N. 6.%x.) 

Mixed pyrolysis of knzylidtnebisbnramiak (I) and p-nitrobenzamidc 

Compound I (R = R’ 7 Ph; 320 mg) nadpnitrobcnzamide (310 mg) were pyrolyzed at 240” and 
250 mm press for 15 mm. The press then was reduced to 05 mm and the sublimation completed. 
The sublimed material was dissolved in hot McOH (IS ml). The McOH was evaporated and the 
residue was purified by chromatography on deactivated alumina. followed by rcchromatography on 
Florisil (22 g). The fractions containing the main product pure were collected and the product was 
recrystallized from bcnxcnthcxanc. m.p. 149 .lSO”. Its identity with authentic N-(x-methoxy- 
bcnzyl) pnitrobcnzamide was shown by its m.p., mixed m.p. and IR spectrum. 

Pyro!vtic decomposition of N~z-nurhoxyknryI)bmxami&s (IV) 

Compounds IV, were pyrolyzed in a sublimation apparatus without a cold tingcr at 2f%210” and 
tS-30 mm press. The pyrolysis was usually complete in 10-l S min. Compounds II were cooled and 
used in soln in dry solvents for further spectroscopic or chemical study. 

Reaction of benzylidenebitbenzamide (I) with txnxakhyde 

Compound I (R = R’ = Ph; 1 g). freshly distilled knraldchydc (950 mg) and catalytic amount 
ofptoluencsulfonic acid were refluxcd in dry xylenc (SO ml) for 43 hr with continuous stirring. The 
mixture wan cooled, McOH (2 ml) was added. The unchanged starting material (500 mg) was filtered 
off. and the mother liquor (according to TLC containing mostly N-a-methoxybmzylbide) was 
puriticd by chromatography on deactivated alumina (100 g). From the collected fractions the 
chromatographidly pure middle ones were taken (270 mg) and the product was recrystallized from 
benzcnc-hcxanc. Its m.p. mixed m.p. and IR spectrum was identical with authentic VI. 

Reaction of benzylidenebisbenzam& (l) with n-buranol 

Compound I (500 mg), wzu heated under reflux in abs. n-butanol (SO ml) for IO days. The solvent 
was evaporated and the residue purified by chromatography on deactivated alumina (I5 g). After 
ruzrystallization from bcnzcnthcxane. pure N-(z-n-butoxybenryl)benzmide (1SO mg) was obtamcd 
in 35 % yield, m.p. 97-99”. 

Compound IV (200 mg) was pyrolyzed and the residue was ccolcd and dissolved in benzene (3 ml). 
Pipcridinc (3W mg) was added to the yellow soln resulting in immediate loss of color, and on addition 
of hcxane (3 ml) the product separated out. It was filtered and rccrystallizcd from benzene-hexane 
giving the pure pipcridme adduct (145 mg). m.p. 142.S143,s”. (Found: C. 77.05; H, 746; N. 9.51. 
Calc. for C,,HtlNSO: C, 77.52; H. 7.53; N, 9.S2%.) 

Compound VI (130 mg) was dissolved in bcnrzne (3 ml). piperidinc (3 ml) was added and the 
soln was left for 75 hr at room temp. After evaporation of the solvcrns, the residue after crystalhzation 
from bcnzenc+hcxane proved IO be N-(z-I-piperidenylbl)~~e. 

Reaiurion of N-&nzoylbrtuaUimine ( V) with sodium borohyakkak 

Compound V prepared by the pyrolysis of its McOH adduct (200 mg). was dissolved in dry 
dioxan and added IO a dispersion of NaBH, (33 mg) in dry dioxan (10 ml). The dispersion was 
stirred at room tcmp overnight. The solvent was evaporated and the residue distributed between dtl 
HCI and AcOEt. The organic layer was dried and evaporated and the residue (182 mg) was n- 
crystallized from benzene-hcxanc. The product was identical with authentic VIII. prepared by 
bcnrDylation of benzylaminc. (M.p. and mIxed m.p. 103-104‘. R, on TLC and IR spectra were 
tdenttcal.) 



N-bmzoylbenzaldimin and N-z-alkoxybcnzylbenzamidca 2877 

Grignard reacrion on N-benxoylbenzaldimine. MeMgl was prepared from Me1 (0.7 ml) and Mg 
(240 mg) in anhyd ether and heated under rcflux with stirring. Compound V prepared by the pyrolysis 
of its MeOH- adduct (483 mg, 2 moles), was dissolved in ether and was added to the soln of the 
Grignard reagent, and the reaction mixture was refluxcd a further ) hr. 20% NH&l aq (I ,5 ml) was 
added to decompose the excess of reagent, the ether soln was decanted, dried and evaporated and tk 
product (407 mg) was homogeneous on TLC. Its IR and NMR spectra correspond exactly to hat of 
VII. as did the m.p. 118+119.5 (litr. m.p. 120”); yield 90%. Mixed m.p. with an authcnric sarnpk. 
prepared by benzoylation of a-phcnylethylaminc was not depressed. 

Rracrion of N-(r-m4oxybmzyfj!xn:amide with rrhanol 

A sample of VI was dissolved in abs EtOH and allowed IO stand for a week aI room temp. The 
solvent was evaporated and the residue analyscd by NMR. Ir was found IO contain approximately 
3U-35% of IX (R - Et) besides starting material. When the reaction was repeated a.t rcflux, the 
exchange proceeded faster, and was sompkte after 100 hr. 

Similar alcohol cxchangc reactions were carrlcd out with n-butanol and t-butanol, rcfluxing for 
1 and 4 days rrspcctively to accomplish complete conversion. (The compsirion of reaction mixtures 
was analyscd by TLC). 

S&iliry of N-(r-mcUwxy6enzyl)bctuamide (VI) in roltunc aI 110” 

Compound VI (225 mg) was dissolved in dry tolucnc (70 ml) and was heated undo reflux with 
slow take&of the distillate. Over 20 hr 40 ml distillate were collected and the residual solo was yellow. 
After cooling. abs EtOH (2 ml) was added and the soln became colorless. The solvent was evaporated 
under red& press and the residual solid examined by NMR. It was pure 1X (R = Et). rccrysrallired 
from berucnc-hcxane. m.p. 85-86’. 

Reaction of N-(a-ufkoxybrnxyl)bcnzami&s with sodium borohydrkfc 

(a) A mixture of VI (83 mg) and NaBH, (37 mg) in dry glyme (6 ml) was left at room tcmp 
overnight, and then was distributed between ether and dil HCI aq. The ether layer was dried and 
evaporated and the midue (85 mg). after one recrystallization from benzen+hcxanc, was found to bc 
identical with authenric VIII. 

(b) A mixture of IV (R = CH(Mc& was treated with NaBH, in isopropanol. After 20 hr. 
TLC analysis of the reaction mixture showed only VIII and a compkte absence of starting material. 

Rearlion of N-(a-meUwxy&nzyl)bcnzamiak (VI) with methyl Ii&urn 

Compound VI (482 mg. 2 mmoks) was stirred in dry ether (50 ml) and was treated with MeLi 
(8 mm&s) in ether. The soln became yellow, orange and red in succession (ova 20 see!) and was 
stirred for 1 hr at room temp. The excess of reagent was decomposed by 20% NH,Cl aq (5 ml), 
which was accompanied by the disappearance of the color. TLC analysis showed the product to be 
pure VII, which was confirmed by its isolation and rrcrystallization from benzen+hexane, m.p. 
119-12~. 


