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We have prevlourly dercribed the reaotlon of I-haloderivatiror of gclio 

amides or imidea (hpdantoins and mccinimids) with diatom&ham romlting in the 

insertion of a methylene group between the N-X linkage; the proporrd reactian 

mechanism ruggerted that this methylenation might also ouaur with rolatod types 

of compounds in which, like I-haloamides, the atom supporting the poritive halo- 

gen la&s of orbital8 for co6rdlnation with the donor dlammethane (1). 

Subsequent experimentation showed that some organic hypohallter (e. g. 

t-butyl hypochlorite) can be 8uccrsrfully methylenatrd under appropriate condi- 

tions(2’3’4) whllo I-chloroamines failed to reactt (2) . 

We now report on the application of this reaction to I-chloroderivatlver 

of N-substituted open-amides (5,6) and some results on the effect of the solvent 

and the behavlour of N-chloroamides containing the R-H group. 

The methylenations were performed according to the dlrectlosrs already pu- 

blished(‘). After addltiou of diamnethane (in bengene) to the I-chloroamide (I; 

in dioxane at 5-100) until persistent yellov colour of the solution, diethy so- 

dium phthalimidomalonate (in N,N-dlmethylformamide) was added to convgrt the 

N-chloromethyl-derivative (III) Into the compound (IV) of eacrler icrolation; after 

12 hr at room temperature, compound (IV) was isolated end characterized by anal- 

ytical and NMR data. 
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TABU I. Bfothylenatlon of I-mbrtltutod-I!-ehlorouider 

R-chloro8mldeo (I) Product (Iv) 

B % $ Yield M.p. QC 

aaetyl 

Ida 

ir 

bensoyl 

P-tom 

lde8 

lde8 

ida 

idam 

ldr 

m.thyl 53 151.5-152 

benayl 84 129-129.5 

cyclohoxyl 37 165-166 

methyl 80 18l.F182.5 

ldem 51 159-159.5 

ethyl 68 161-161.5 

iropropyl 70 171-172 

t-buty1 22 146.5-147.5 

cycluhexyl 60 165-166 

bentyl 57 149-150.5 

The ptoviour rO8Ult8 tith cyclic rJ-halo-amides or lM~s(~) and the now 

reported wing open H-mbstituted-?J-chloroarides (Table I) point out the uldo 

applicability and the preparative ureihlneas of this methylonaticm reactioa. 

MOthylenatlun OXperimnts with N-ChlorO-H-methyl-p-tO8Ylsllide in dlffOreX&t 

8OlVats (with diazamethane in ben8enO 8OltltiCQl) showed that the consumption of 

poritire halogen ir rapid and complete In all cases but the yield of compound 

(IV) 18 rrtrongly Influenced by the nature of the solvent. Dloxane (Table I), dl- 

ethyl ether and benzene fumi8h slmllar good yields nhile hydroxylic (t-butanol) 

or high polar 8olvent.s (H,LI-dlnethylformtlde or nitrobennrene) lead to negligible 

yields (O-8 $1. 

An Interesting situation is pre8ented by tmmbstituted I-haloamides In 

aah methylenation may occur at the IV-X, N-A or O-H (tautomer) linkages. 

8tieglit8(7) examined the reaction of IV-chlorobenzamibe (and Its n-nltio- 

derivative) with dialaethane and, using classical methods, concluded that it 

le&to the methyl I-chlorolmldobentoate and that no nethylenation of the 10-H 

bond talcas place. 
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Wo hma atudiod this reactioa using oquirolocular uOunts of I-cbloro- 

bensamide and diascmethaae in benrem as soltUit. TheIMR spectroretry directly 

l ppllsd to tbo reaetloa solution and aftor treatment vith aqueous sodium tbio- 

sulpbato in acid 8sdlrup (removal of positive halogen and hydrolysis of t&o iri- 

Qostor to the e&or) dsmonstrated that roth~lenatica of the B-H and O-H bowls 

(approx. ratio lr2) takesplaco, with formaticsi of Il-chloro-If-mothflbensamldo 

and rethyl lhchloro-lmidobonsoata respoctirely. On the other hand, no nacttica 

at I-X bosld occurs rime the spocrtrum lacks of signals in t&o IV-CE2-Cl roglm. 

The l!MB spoctrtm recorded &mediately aftor the end of the roactlon 

shovs a peak at s 3.20 pp (O-CE3) ticb is gradually replaced (often incaplo- 

t0l.y) b7 aaothor one at 3.60 pp. This change is interpreted in tons of cowor- 

Sian of the initially fomod metth~l l!i-chloro-imidobensoate (a) Into Its goome- 

trical lsaor (b). l!he shown coafiguratlms are assigned on tbo basis of the 

chalcal shifts of the rothoxyl grasp; closer spatfal proxlmlty of the chlorlno 

atom in (b) must produce a dosbleldlng effect. Steroomodels indicate that this 

is the more stable isaor due to conjagrtlaa o t thebensene ring vitb the domblo 

bond; thir conjagatica is sterlcally inhibited in isomer (a)(8). 

(a) (b) 

?Mctiol¶al distillation of the Ma&ion nixtars ?wnlshed an 9ilb.p. 

64-67s at 0.3 mm; the II#EL spectra (III Ccl4 or C&)‘indicato that it is the cc+ 

pound (b) but still cantainlng 15 f of (a) according to the relative aroas of 

t&lo o-CE3 sl@lals. 

The roaetlcm of Il-chloro-p-tosyluids under similar aondltlons gives a 

cmplex rixture of products. Frc8 the roactlon rodlum crystalllsos out a coI- 

pcmnd identified as p-tosylamldo (ca. 30 $1 b7 8ixed B.P. and infrared 8pOetra; 

ihrtheaore, IlMR spectrum 0r the flltrate reroals the presence of a aall umat 

of II-cbloro-H-methyl-p-tosylamlde. The formation of these products is lnterpro- 

tad as follovs8 
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