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Abstract - N-•lkoxy-N-~aylnitronipla ions are generated by treatment of 
N-alkoxy-N-ohlorouidos with silver ions in ethereal solvents. There 
intermediates readily cyclise onto aromatic nnoloi on l lkoxy side-chains 
to aire bonrouzinor and bonroxaropinos and on the royl ride-chains to 
live y, b and 8 benzolactur. Spirano products .re formod by ipso 
addition when . 4-mothoxy substitoent is present on the rids-chain 
aromatic tin3s. The yields and re3ioselectivitios of there reactions 
have been ascribed to different transition structures for oyclisation 
onto the l cyl and l lkoxy ride-chains which involve respectively .n 
oxooyolic and endocyclic &O n-bond. Evidence for this oxoptionally 
high n-bond character has been obtained from MNDO crlcalrtlonr which 
predict a n-bond order of 0.9 and l rotational barrier of 29.7 kcalmol 

-1 

INl’RODUCHON 

Recently we reported that N-chloro-N-alkoxyamidos (2) undergo intramolecular and intermolecular 

l romatio substitution through the intermediacy of N-rcyl-N-•lkoxynitrenium ions which voro 

generated in benzene by treatment of (2) rith silver or msrcnry salts. l( r44ction 1) 

Al+ + EO-NCl-COB’+ AgCl + llO-tC¶W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

The fscility with which thir occurred was demonstrated in the synthesis of two novel fared 

hotetocyclos, the 2,1-bonzoxarines 0) and (5) and the 2,1-benroxazopino (6). Concurrent with 

this work, Iika8ara and Karase reported similar cyclisations onto the acyl side-chain of the N- 

chlotohydroxuic eaters (2) to live 3ood yields of N-mothoxylactams. 
2 

Their conditions involved 

silver carbonate induced hoterolysis of the nitrogen-chlorine bond in trifluoroscetio acid. We 

now report that the same ayclisation can be offocted under out milder conditions which, in 

addition, .o have optimisod. Furthermore ve have established that when . l-mothoxywyl 

sabstituont is present upon the recipient ring on either side-chain, the dominant mode of 

cyliration is not Ar2-n bat rather Arl-n. In there c.so‘ spire-fused bicyclic structures (la)- 

(22) sro formed. Competition reactions have boon csrriod out to establish the r48iOS4lOCtiVity 

of the cyclisations and intermolecular addition has been observed with both benzene and toluene 

.‘ rolvent. 

RESULTS 

Our initial cyolirationr involved the ose of silver or n ercory salts ss Levis acidr in benzene 
1 

.‘ solvent. Eorover table 1 ‘hors that the formation of 2,1-benzoxarines 0) and (5) is best 

effected with silvot salts in ethereal solvents. Near quantitative conversion was obtained with 

A3BP4 in anhydrous T.B.P. or diothyl ether. Under those conditions the 2,1-bonroxarepine (6) 

..I formed in an improved yield of 50%. Horovor 0-benryl-N-chlorobenrohydroxamate (2a) could 

not be cyclisod to (3) under our conditions or in trifloororcotic acid with ABSCOND (table 2). 

The yields of N-methoxybonrolactams (ll)-(13) formed from the methyl-N-ohloro-a 

phenylalkanohydrorsmates (21)-(2n) sro given in table 2. The yields of (12) and (13) compare 
2 

favoorably with there obtained in triflnoroacetio l oid by Kiku3ara and Karase. Our 

oyclirations wore horover accompanied by competitive intezmolocolar aromatic substitutions when 

benzene w.s used aa . co-solvent. Only (12) oould be analysad .s . solid however all three 

benrolactua (11). (12) and (13) 3~s oharactoristic oarbonyl absorptiona in their infrared 

spectra and l o-on [H-591+ fragment in their mass spectra. This could arise by seqoontisl 

YoLaffarty rearrangerent (loss of formaldohydo), dooarbonylation and doptotonation (scheme 1, 

R-H). Such frs&mentation l ppe&rs to bo oharactoristic of fused N-alkoxylactams. 
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RCbNH-COR' RO-KL-COR 

(1) (21 

(a) R - -CH2Ph,R’=Ph 

(b) R = -(CH2)2Ph,R’=Ph 

(~1 R = -(CH2)3Ph,R’=Ph 

(d) R = -(CH2)2Ph,R’=CH3 

(e) R = -(CH2)2(4%OPh),R’=Ph 

(f1 R = - (CH2)3- (I-MeOPh) ,R’=Ph 

(9) R = -(CH2)2Ph,R’= -(Cii2)2Ph 

(h) R - - (CH2)2Ph,R’= - (CH2)3Ph 

(i) R = - (CH2)3Ph,R’= - (CH2)2Ph 

(j) R = -(CH2)3Ph,R’=-(CH2)3Ph 

(k) R = Me,R’=Ph 

(1) R = Me,R’= CH2 Ph 

(III) R = Me,R’=(CH2)2Ph 

(n) R = Me,R’=(CH2)3Ph 

(0) R = Me,R’=CH2-(4-MeOPh) 

(PI R = Me,RI=(CH,),-(4-MeOPh) 

(9) R = Me,R’=(CH2)3-(4-MeOPh) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(101 

h? 
n = l,R=Ph 

n = 2,R-Ph 

n = 2,R-CH3 

n = 3,R=Ph 

n - 2,R=(CH2)2Ph 

n - 2,R--Qf2)3Ph 

n = 3,R--(CH2)2Ph 

n = 3,R=(CH2)3Ph 

n &-Yt> 0 

I 

bR 

(11) n = l,R=Me 

(12) n = 2,R=Me 

(13) n = 3,R=Me 

(14) n = 2,R=(CH2)2Ph 

(15) n = 3,R=(CH2)2Ph 

(16) n = 2,R=(CH213Ph 

(17) n = 3,R=(CH2)3Ph 

(24) 
bMe (25) me 

Fm-y0~ PhCO-N-OMe 

b 

R-CO-y-OMe 

0 
I 

(27) (28) 

(29) R=Ph 
(30) R= (CH2) 2Ph 
(31) R=(CH2) 3Ph 

;OPh 
(18) n=2 
(19) n=3 

3 I I 
N-OMe 

(20) n=l 
(21) n=2 
(22) n=3 

(23) 

c;$XAo 
I 

(261 
ttle 

R-O-CO-R' 

(32) RzPhCH 
(33) R=Ph(Cd’) 

R’=Ph 

(34) R=R’=ph’ ‘. R’=(CH2)3Ph 
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TABLE 1 

Substrate 

2b 

2b 

2b 

2b 

2b 

2b 

2d 

2d 

2b 

2d 

2d 

2d 

2d 

2b 

2b 

Solvent 

c6H6 

c6H6 

C6H6 

C6H6 

C6”6 

C6H6/” 

C6H6 

C6H6 

THF 

THF 

Et20 

CHSCN 

CHC15 

THF 

THF 

Lewis acid 

ABBF4 

ABC104 

W 

“12 (OAc) 2 

ZnBr2 

2nBr2 

AlClS 

EFS-Et20 

ABBF4 

ABBF4 

ABBF, 

AOF4 

AeBF4 

AgNO5 

ABOAC 

Products 

Benzoxazine[%] Other [b] 

(4) ('571 (lb) [W 

(4) (811 (lb)[201 

(4) 1261 

(41 [I91 

(lb) [lo01 

(lb) ilOO 

(Id) ]l’J’J] 

(4) [981 

(5) 1931 

(5) 1941 

(Id) 1791 

(5) (511 WI iI91 

(4) 1171 (34) iI81 

(4) I581 (34) [W 

0-C2-~4~thorpphenyl~ethyllN-chlotobenzohydtox~~~tc (2s) cyclired to the Arl-S product, N- 

benzoyl-2-ora-l-a.arpiro-[4,Sl-deoa-6.9-diono-B-one (18) in 26% yield. Similarly (Zf) afforded 

a 9ood yield of (19). Eorerer oo prodoctr l rfrins from sither Ar2-6 or Ar2-7 cyclicction could 

he drtrctrd in the rerprotire reaction rixtarer. 

+ 
-H 

CH2 -x 
VJ 
H 

Scheme 1 
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TABLE 2 

Substrate 

@a) 

PI 

WI 

WI 

WI 

(211 

(2Ql 

ml 

GW 

GW 

(243) 

WI 

(20) 

(2P) 

(2q) 

(2g) 

(2b) 

(21) 

(2j ) 

(2k) 

(2k) 

Cyclisation 

(4) I-1 

(5) 1941 

(6) (501 

Froducts [%I 

Other 

(33) 1671 

(33) [781 

(11) [ 25]( e7 )3 

(12) [401 

(12) [SS]( 87) 3 

(13) [411 

(30)[n.d.]’ 

(31) (291 

(13) [58]( 60)3 

(18) [261 

U 9) [@I 

(20) WI; (25) PI; (26) PO1 

(211 fgl; (24) (131 

w[521 

(7) 1651 i (141[51 

(8) t@-‘l; (151171 

(16) PI 

(17) (351 

(IfI [61 

(1~) [281; 

m!) [91 

(li) 1171 

UJ) [111(33) 181 

(2% [491; Uk) (61 

(27) (241; (28) WI 

React ion Conditions’ 

Et20/THF 

AR2C03/CF3C02H 

THF 

Et 2W6H6 

Et20/THF 

Et20/C6H6 

Et 20/THF 

1. AgllF4 in Et20 unless othenise specified; 2. Not determined; 3. Yields in reference 2. 

When N-ohloromethoxyrride (2q) was treated with A#BP, in ether. the only doteatable product 

w.. oonrirtent rpsotroroopically with the spiro 6-lrctaa (22) (table 2). Apart from &lactam 

and ketone abrorptions at 1675 and 1635 om 
-1 

in the infrared spectrum and . ohnracterirtic AS 

rystem in the olefinio tOliOn of the 
1 

II n.m.r. spectrum, (22) displayed [M-301+ and [U-581+ 

. ..I fra6mOntl in the q .ss spectrum (rehems 1, R=!I). The structure l nalyssd correctly for 

c n H) 
11 13 3’ 

No Ar2-6 product v.s detected. Similarly (2~) 6are * low converrion to spit0 7- 

laotam (21) (tnble 2). Eorerer a second component, which w.s isolated in 13% yield, w.s 

identified rpsctroscopioally .s N-methoxy-6-methoxy-lA-3,4-dihydro-2-quinolone (24). The 

position of the methoxy 8roap was rrtablirhed by 500 Rilz 
1 

R n.m.r. rpeotrorcopy. The aromatie 

re.on.noe. for (24) formed , well defined MIX system which could however accord with either (23) 

or (24). Eorrver deooapling rxprrimeotr indicatsd appreciable benrylic coupling betrsen the 

benrylio aethylene at 6 2.65 and the X proton at b 6.71 which is consistent with structure (24) 

oinco it ir anlikely that (23) would display saoh a long range interaction. Treatment of (20) 

with A6BP4 in other #we l mixture of three oyolired producta. l-ho first, isolated in only 10% 
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yield by preparative t.l.o., was tb* tpifo B-lsatse (20). This oil dirplsyod I 3-lsatsm 
-1 

aarbonyl absorption at 1730 o. 
-1 

totether with a kstonia l bsoxption rt 1680 em . Apart from s 

rerk ii+ et m/r 179, the nass rpeatfum oi (20) ooatained typical [R-311+ (101s of methorf) and 

If-581’ fxapaats in l aaordanao with othsx lratam fra3msntstioaa (scheme 1 R-E). A 60 wfs 57 

YL~.X. displayed singlets at (13.8 f&10) sod 82.95 fCR2f as ret1 as ~YI AR-system in the olafinio 

retion similar to tkat for (21) and (22). Two other Ar2-3 ayolirod prodootr were isolatad in 

low yield. Although unequivocal l sriBnment of their stxaotaxe could not be ude, these veto 

rsspsotively (25) and sn l romatia abloxinstsd derivative of (251, (261. Both displayed infrared 

7-lsotar sbsoxptionr (1730 and 1720 am-l) and two asthory singlets in their ‘If n.a.r. rpeatra. 

In compstition reactions both 0-~2-ph8nylethyl~-N-ahloxo-3-pbsnylpropsnohydrox8msto (23) 

and -4-phsnylbutyrohydroxsmate f2bl Ksvs 2,1-benrossxines (7) and (8) as major products (table 

2). (21) also gave . lox yield (S%) of N-(2-pbenyl~~hoxy)-lR-3,4-dihydro-2-qninolone (14) which 

displayed a Ci-leatam caxbonyl absorption at 1690 am and. along with a molaculsx ion of m/z 

267, the chsxscteristia [M-1491+ frsssant due to loss of phsnplaootsldshyde, carbon monoxide and 

hydrogen 1sahsme 1, R-PbCR2). SioilarIy f2h) gave the bsnrssspfnons (IS> which vss 

ahsxsotsx.ised by its asxbonyl sbsorption at 1675 cm 
-1 

in ths infrared. M+ at m/t 281 sod the 

8sss fragment 8t 111-1491+. N-4-pb~nylbntsnoyl-3,4-di~ydxo-~-2,l-beazorasin~ (8) could not be 

cxyrtsllissd but displayed l n&logous f-f. and n.m.r. features to N-bansoyl-2,1-bsnsoxssino (4). 

In sddition to s molecular ion at r/r 281, the msss spectrum of (8) contained fxagmsntr at m/r 

147 l d 135 doe to clewage of tho amide bond. N-cblorohydroxamatss i2i) and f2j) apalirad only 

onto the l cyl side-chain to give the qninolone (16) and benrssspinone (17) in tow yields ftsbls 

2). Both wets cbarsotetisad by infrared sod tbsix chsxsctexistio frsgasntations. Msss speotxs 

of both (16) and (17) contained L M-1631+ pssks das to loss of J-phsnylptopanal. Co and E 

awording to scheme 1 (R-PhKff2f2-1. 

PinalIy, rhea D-methyl-N-chlorobenrohpdroxamats (2k) was reacted with AgBF4 in 1:l bsntsns- 

ether mixtare, . 49% yield OP D-awtbyl-N-phony1 bsnsobydroramats (29) “as obtained. In addition 

rhea tolasne .‘s used in plww of benzene. Daothyl-N-~4-mathylpheayl) benrohydroxuaats (27) and 

0-rethyl-~~2~etbyl-phenyl~-bsazohydxor~msts (28) xcxs isolstsd in similar yields (table 2). 

DISCDSSION 

The relative yields of oyclis8tion with silver tstxaflrtoxoboxata in varioas solvents indicate a 

strong solvent effect fox tha cyoliaations of 0-2-pbenylsthyl hydroraaatss (2bf and f2d) (table 

1). The near quantitative yields of bsnroxatines in ethereal solvents aupoxts the intsxmadiroy 

of dirarete nitrenium ions in these reaations (eqaation If. Solvolysis of these ions in such 

solvents would be more effective than dipolar or dispersive interactions of cblorofoxm or 

brnsens. The better yields of bsntolactsms (ll), (12) and (13) which rsrs rsportsd by Kiku3ars 
2 

and Kar~ra fox tbo cyolisatioas in CP CO B are also explicable 0% this basis , 
3 2 

Tbe intercept ion 

of aitrenium font by solvent to give modest yields of intexmolssnlax addition pxodacts (291, 

(27) and (281 from (2t) rhea benzene sod tolaene vex* introduced ss co-solvents farther supports 

this rahaaira. 

“0-4-c”* HO-6H 

Is bavs attribated the foxmotion of nitraniua ions ptistrily to the stsbilfsing effect of 

the oq3oa lone peixr rnd support fox this has brsn found from ssai-empirical llND0 moiecolsr 

orbital cslcul~kioar. 2.3 
A lax&e body of evidence likerice rapports the 3ensratioa of N-•oyl-tt 

eryl aitxenimm ioms fxa N-bydxoxy, N-•ostory end N.sslphoaylory-~‘rpl”mid~s.4 E*rs 
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stsbillsatioa and 8,‘s of formstion ia due to coojocstion of the electron deficient nitrogen 

with thr sryl sobstltorat. MNDO cslcolstionr OIL the model N-hydrory-N-foray1 nitroniom ion (35) 

show rubstsntisl drlooslisstlon of ohsrae onto the hydrosy sobstitoont. Tsblr 3 #lvss computed 

ohsrgr densities, n-bond orders sad LUlKI ooefficlents for the d- snd u- conformstions of 

(3S.), .s well .s for N-hydroxy nitrenlom ion (36). The optimised 8OOMStriSS for (3s) snd (36) 

.ro 3~ren in fi3orr 1. The char60 defioiency in (35) is in a n-molecolsr orbital which hss 

ujor oooffioirnts for the hydrory oxygen sad nitrocen 2p orbitsls. 
L 

TABLE 3 MD0 derived properties of N-hydroxy-N-formy nitreniun ion (35) 

and N-hydroxy nitrenira ion (36) 

(3S)-cis - (3S)-trans (36) 

AH& (kcal MI-‘) 191,542 194,268 224,165 

r-bond orders O-N 0,9029 0,890 0,911 

N----C 0.1539 0,153 

c----o 0.9559 0,961 

Lu(o coefficients O2P -0,533 0,525 -o,s4 
7, 

N2P 0,789 -0,796 0,84 
2 

c2P 0,165 -0,151 
2 

C$ -0,257 0,254 
z 

charge densities N1 0.1 0.12 Hl 0,22 

c2 0.31 0,29 N2 0.31 

03 -0.08 -0.04 03 0.1 

H4 0.20 0,18 H4 0,35 

OS 0.13 0.11 

H6 0,32 0,33 

FIGUREl. MD0 optimised geometries for (35) cis(a), 

(cl 

(35) trans(b) and (36) (c). 

Ovorsll ohstgr is looslised msinly on nitrogen sad the hydrory snbstitoent. Furthermore sn 

sxtrsmely hi9h n-bond order (0.9) exists for the O-N bond sod refleots the laportsnce of the 
-1 

stsbilising sffect of the oxy,en lone psif. Accordingly, . barrier of 29.7 kcslaol hss bean 

osloolstrd for rotstlon shoot the N-OR bond in (35). As . oompsrison, hydroxy nitreninm ion 
-1 

06) hss s similsr rotstioasl bsrrier of 31.99 koslmol . MNDO compotstions predict only s 

minor .nsrgy ohsnge upon rotstion sboat the N-m bond in (35). These results clesrly show thst 
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the soy1 subrtitoent play. little or no rol. in the stnbility of l lkoxynitrenium.ions. 

KikuSara’r rrrertion that N-•lkaxy-N-•oyl nitrenium ions, like orpto-dative free r.dfo.1.’ .ra 

rtabi1ir.d by the oorbined doaatin6 effect of the alkoxy substitaent and the withdrawin effects 
2 

of the oarboayl mannot br tessble. 

Scheme 2 

Tha intramoleoular reaotiritiaa upon the alkoxy 6nd l oyl ride-ohaius differ mnrkadly in 

rororal rospeotr. Firstly, whereas the Ar2-5 product, indolonr (11) ir formod from (21) in 

moderato to Sood yields doprndin6 open the solvent (table 21, no Ar2-5 oyolisstion onto the 

l lkoxy side-ohain of (2a) could be obwrrod. Hero tho ortar deoaposition product (32) doriood 

from the N,N’- disoyl-N,N’-dialkoxyhydrrrine dimorr were obtained in hi3h yields. 
1.6 

From 

deuterium lsbolliq oxporimonts. we hsro shorn oonolosiroly that Ar2-6 oyolirstion of (2b) and 

(2d) to form bonroxarinor (4) and (5) inrolvos diroot substitution of tho ortho hydro6sns. 

Arl-5 oyoliration to . spirsno intermodiste (37) (Schomo 2. n-2) is not involved although this 
7 

route (Sohome 2, n-3) is preferred in the formation of benzoxaropiner . Thar ox~?.olo rin3 

formation by oyoliration onto .n onactivated aryl rin3 on the slkoxy side-chain in (2s) or (2b) 

is dirfxvoursd. In contrast, the formstion of Spiro-fused p-laotsm (20) from (20) albeit in low 

yirld, ir indioatiro that oven four momborod rin: formation is poraiblo whoa cyolirrtion is onto 

the so71 side-ohain. 

(al 
FIGURE 2. Transition states for cyclisation onto (a) the acyl and @) 

the alkoxy sids chain. 

Thrrr difforoaoor are mot. olorrly understood if the transition rtruoturos for oyolisation 

unto tho alLox and so71 side-chain aromstio nuclei aro taken into socount. The trsnsition 

state rtruoture for oyolisstion oeto tho royl sido-chain inoorporstas sn OXOOVOliQ pseudo n-bond 

batreon oxySon and nitro3sn (fi3uro 2a). Appsratly no msjar barrier exists to fito- or even 

foox-mambrrod ria6 formstion throqh ruoh l OonfiSurstion. Eorrvrr for cyolisation onto the 

slkoxy side-chain, tho b n-bond world be ondooyolio in the transition structure (fi3ure 2b). 

Although this would result in a smaller loss of rotational freedom and hence a more fsrourable 

AS’ rolatiro to tho l nslo3ous roaotion onto the soy1 side-chain, it must impart mot0 strain to 

thr transition struoturr resultinS in . less favourable B 
A 

and AlI’. 
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The formation of (18) from (20) indicates that the strain effecta mentioned nbova oam be 

overomo in five-membered rlna formation if the u position ia atronlly aotirated to 

l leotrophilio l ttaok by a aethoxy robatitoent. Sorevet. the much better yield of (19) from (2f) 

(table 2) alao reflect8 the expected differences in transition stats strain as a rraalt of 

rndooyolio n-bond inoorporation. In there instrnoea, the nitrenium ion is directed to the &g~ 

position and the reaoltant crtionic intermediate (38, n-2.3) is atabiliaed by loaa of methyl 

oarbraium ion which is more favourable than a 1,2-oarbon and I,?-nitrogen migration ((lohome 3). 

Scheme 3 

A rimilar aeohanira for benrolactam formation may likerias be operative. This rechanirr 

(scheme 4, n-2,) roald account .for the formation of both 7 and &lactam prodnota (21) wid (24) 

from N-ohloro hydroxamate (2~). Stabiliaation of intsrmediat. (39, ~2,) by dewthylation would 

#ire (21) while l 1,2-carbon ailration to (40, a-2) rould result in formation of (24). 1,2- 

oarbon ailration would be more favoorable thu a 1,2-nitrogen migration ainoo the former prooeaa 

3snsratea a crrbenium ion next to nitrogen where it can be atabiliaed by the nitrogen lone pair. 

This recount8 for the absence of (24) in the reaction mixture. Although tho atrwtoro of tho 

mothoxy anbatitotod N-rothoxrJB-1-indol-l-one (25) which v.s formed alon with p-laotam (20) 

from (20). ooold not be nwqoivoonlly l aaignod, 

in formation of the S-methoxy derivative. 

Finally rach a moohaniam would l ooonnt for 

ohloro- and 7-bromo-N-mothoxy-,3&l-indol-2-onoa 

halophenyllothrnohydroxamatoa. Their mechanism 

such a mochaniam (achomo 4. n-1,) roald result 

the iaolrtion by Kikugrra and Karaao of 7- 

from N-chloro+othyl-2-I 2- 

involving an iero attack rt the haIo3on bearing 
‘) 

oarbon followed by a 1,2-halolen migration is in onr opinion far loaa likely.” 

The rorolta of owpotition reactiona aro Iar~oly explicable in terma of the relative eaao 

of rinc formation ronotiona &a roll as the A8 
# 

for the formation of tho roapoctivo tranaitioa 

attooturor (figure 2a and 2b). In the competition botwoon bonroxasino (7) and A-lactam (14) 

rinc formations from (11). the incipient N-O n-bond character in the transition atraatoro must 

favonr bonroxazino formation rinoo this procoar involvoa a amallot loaa of rotational freedom. 

Tbo aamo frotora, oombinod rith the oaao of generation of tho amallet ring favoora the formation 

from (lh) of bonroxarine (8) at the exponae of bontaropinono (15). Likoriao, tho formation of 

only N-(J-phony1 propoxyj-3,4-dihydro-M-qainolin-2-one (16) from (21) ia conaiatont vith the 

oaaior formation of the smaller ring ayatom. A8’ for the two oyolisationa would be similar in 

this Q..o. Cyoliaation of (21) to tho boBraropinon~ (17) ia however spurious. Tbo formation of 

rimilar rixrd rinaa on either aide-chain should favoor bonzoxaropino formation [more favoarablo 

AS?. Tho formation of (17) thoa an8.goatr that the Ali’ of bonrarepinono formation maat bo 

ooaaidorably losa than that for bonzoxaropino formation. 
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N&tins points ware detarmiaed on e Kofler hot rtsge l d we uncorrected. Mrss sprctre were run 
on a Varian R&T-212 m666 spectrometer equipped with s Vnrian 5X3-188 dxtx system at the 
N.C.P.L./C.S.I.B. laborstories Pretoria, .6 roll ss on aa AR1 YS 30 doable bena -6s 
rpeottoactsr 6t Rhodes Ilniversity. In 
Spectrophotometer. lode1 297. 60 RR6 i 

rr-red speotrr were rum on s Perkin Elmer Infrs-red 
R-a.r.r. i$ eotrs were recorded on N Pvrkia Elmer R12 A 

spoctremter rfth T.Y.S. es intera stand6rd. C-n.r.t. spectra were recorded on l BraLer M 
300 sprotiowtsr et the N,C.R.L./C.S.I.R. ltborrtoriss in Prctori8. Prep8rativs ssper8tions 
were psrfoasd OS s Wetars Anriyticsl h.p.1.c. (pporarll colmnl tIEinS tbe model 440 Abrorbwws 
dateetor linked to t Rrtsrs Dstx HoduSe. NWQ oslc lations veru performed on . Bnrron3hs 6800 
oorpoter orin3 the Qf!PE oareioa of BNDD by 8, Tbiel II . 

2-pbenyl~thanol. J-phonylpropmol, 2-~psetboxyphenyl~ethmol and 3-tR~ethoxyPheaylpraprno1) 
were synthesissd by LiAl3, reduction of the corrsrpoad ng 

b. 18 
6rboxylic scid or cinnamic acid sad 

oonocrted to the slkylbromider by rtsndrrd procedures. Potrrrium rrltr of hpdroxrrio raids 

%:d%‘“,%~rffpf 
methyl rrtrrr of the cbtrsrponding oarboxylic rcldr snd hydroxpl*miee by L 

Potrrrlora bentohydroxrmate, oinnamobydroxrarto.~R-motboryphanylsoato- 
hydrorurta, ~~othoxyoinnn~ohydrox~mst8 sad 4-(R-methox~pbaayl)butyrohydrox~~t~ were irolrted 
es solfds. Potrrsim aoetobydrox8msts. pbsngIxoetohydrorssst8 snd 4-pbooylbotybydrorrs6te were 
vifoou6 semi-rolidr rhfe;h wdre wed 86 snob. 

-usa for the mathssir of 0-slklri k~drorraxtst 
A rolotion of the suwomrfats sotsrsiru hvdrorsmsts, sn eaoiaolsr smount of sIltyI hsfide, und I 
1OS mofsr exoe~s of-;odiar cttbonste were-rtfrrod ooerni&t st room tamperstore-in I 1:l nixtore 
of rstbxnol sod rater end then rofluxed for two hoots. Aftsr rsmovsl of tbe methsaol under 
reduced preasors, tha toridoe vss scidified with dilate IlCX snd extrroted with dicbloromethsns. 
Coabiaed extrscta were rrrbod with water sad sqneou6 sodium tbiO6nlpbstO (where methyl iodide 
wss tho slkyl hslide) and dried (Ns2S04). Cooceotrstios under redueod pressure afforded O-alkyl 
hrdroxrmxts rhioh ~8 purified by crystellirrtion or prepsrstive h.p.1.c. on silks 681 
(ohloroform .s mobile pbesef. Tks synthesis of 0-f2-phsnyletbylf beozobydroxsnrta (lb), O-(2- 
phonylethy1~oetohydroxsmste~ld~ sod 0-~3-pbsnylpropyl)bsnrohydrox~a8te (la) h6re bow dercribed 
ptQViOUtly. 

y 
Benxyl ohlorido (7.221; 0.057 wolf sod potsrsium baasohrdrotusts sffordrd efter 
rearyrtellfsstion from bentone pore 0-benryl bsarohydroxsrst 
103-104%. v 

(103) ss eoloorlcss nsedlrr, n.p. 
3400. 3250, 3000, 1690 snd 1610 (28, I), 7,35 - 

7.50 (Elf, 
U21C13) 

r).=f:bS - 7.81 (28, ml. Y+ 227, ./ 121, XOS. 
om _I ; 6uXw13) 5.02 

91 end 77. (Pound: C 74.2; II 5.65; 
N 6.25,. C141113N02 reqnitos C 73.99: H S.77; A 6,lbl). 
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&I J-(o-Y.thQlanbrPIUetlul 1 mt. (1.1 
2-r p-lletho~h.myl1broro.th.m. (8.639; 0,040 m01) .nd pot...ium brnrohydtoxuste I.V. .fter 
obromstogrsphy snd deoolourirstion with oh.roo.1 sm oil which ory.t.lli;.d OIL rt.ndin9. 
%ory.t.lli..tion from benzene-petroleum ether yielded put. 0-[2-(p-#thoxyphenyl).thyll 
b.nfohydrorsm.tr (3,609) m.p. 83 - 84,5’C. v (CECl I 3410, 327s. 3000, 2950, 1690 .nd 1619 

* 6((IDcl ) 2 89 (2E 
Sfzo’- 7.52 ~3H,‘m), 7,;O 

t). 3.70 (3H. I). 4 H=(2E t3 6 62 .nd 7 09 (4E 2xd f 8.66 It.), 
- 7.82 (2E. m). M’ 271 (;r.o:),‘=/ 134,‘121 sni 105: 

70.9; H 6.1; N 5.2% ~6E17N03 roqniro. C 70.83; H 6.32; N Sfl6S). 
(Pound: C 

k[ 3-+Notb - v born-to (la 
Potsrsimm bon.ohydroxu.to (10,823; 0,062 mol) sad 3-(plothoxyphonyl)-1-bromopropsno afforded 
sftor roory.t.llir.tion from otho qotroloum other 0-C 3-(p-r.thoxyphonyl)-l-propyll 
bonrohydroxu.to (4,909) m.p. 79-81 C. v KllC13) 3410, 3020, 1690 .nd 1610 o. * 6WDC13) 
1.88 (2H. I). 2.60 (2H. t), 3.69 (3H. .),S:93 (ZH, t), 6.71 .nd 7.01 (4B. 2x6, J 7:98 Er). 
7.20 - 7.48 (38, I), 7.65 - 7.90 (28, ml. II+ 285. ml. 240. 148. 134 .nd 121. (Foumd: C 71.34; 
H 6.65; N 4.93%). C17E19W3 roquiro. C 71.56; E 6.71; N 4.91%). 

k[ -1 3-vh~ou8nohrdroxam.Q (16) 
Pot...imm oimmuohydrorsmsto (11,471; 0,057 mol) snd 2-phonylbromooth.no sffordod sftor 
ohrom.togr.phy .n oil which ory.t.lli.od on .t.ndin#. %o&.t.lli..tion from bonxono-potroloum 
other 6.~0 oizuumohydroxu.to (4,819). 83 m.p. - 83,S'C. v 3390, 
3010. 1670. W(2-phonylotjyl) .nd 1630 o. ; 6(cDCl.) 2.97 (ZH, t), 4,16 (28. t). 
Hz), 7,20 (SE, I), 7.31 (SE, .). 'H+ 267, I/. 163, 131 .nd 103. 

6.50 .nd 7.71m& wllc13) 2xd. J 16 
iPoumd: C-76.45;.8 6.i: N 

5.25~. Ci7H17MB2 toquito. C 76.38; H 6.41; N 5.24%. Hydro#on.tion of 0-(2-ph.nylothyl) 
oinnuohy roxu.to (4.00x; 0,015 mol) in ethyl .oot.to (1SO ml) over Mu's o.t.1y.t followed 
by propwstiro t.1.o. (silk. 6ol/C3C13) of the crud0 product yioldod pure 0-(l-phonylothyl) 3- 
phonylprop.nohydroxu.to s. sn oil 

-1 
hioh oryrtsllirod on rtsndin6, m.p. 60 - 62'C. v 

3410, 3250, 2950, 1680 .nd 1610 om 
MECl3) 

- 
(ZH, t), 7.13 UOH, a). M+ 269, 

b(CDC1 ) 2.34 (2&t), 2.81 (ZH, t), 2.88 (ZII, 
mlr'l65, 13% .ud 105. 

tff=3.94 
(Pound: C 75.5; H 6.85; N 5,151. 

Cr7H19M12 roquiror C 75.81: H 7.11; N 5,2(n). 

k[ ?-Phomvlrt~1 4-nhonrlbatrtohrdr~ (lh) 
Pot...ium 4-phonylbotyrohydrox.m.to (11.74~: 0.0504 mol) rnd 2-uhon~lbromooth.no .ffordod . 
rolid (10,72&. -&or&t.ili..tion from bo~ron&potrolo~ other-3.r; W(2-phonylothyl) 4-phonyl- 
botyrohydroxu.to (5,791). m.p. 88.5 - 90°C. v 
b(CDC1 ) 1,80 - 

KltC13) 3410, 2900, 1690 .md 1610 om-'* 
2.15 (48, ml, 2.55 (2% t), 2,lJ~fZH. t), 4.00 WI, t), 7.18 (108, .I. 

=I. 173, 147 .md 105. 
I& 283, 

(Found: C 76.35; E 7.5: N 5.0%. 
N 4.94%). 

C18E2,No2 roquiro. C 76.30; H 7.47; 

kf 3-PhOBVl-1-Dd 3-mhrnylurQ (11) 
Pot...ium oimasmohydroxust. (7,216; 0,036 roll and 3-phrnyl-1-Lromopropano ‘are .ftor 
ohrom.to:r.phy O-(3-phonyl-1-propyl)oi.nn.mohydroxu.to . . sm oil rhioh oryrtsllirod to s 1 F 
moltin solid (5.356) on rtsndina. v -8. (ClWl,) 3400, 3250, 3010, 2900, 1680 smd 1640 om 
b(CDCl ) 1.91 @II, ml. 2.66 (ZH, t), r#6 @It, t), 6.69 snd 7.73 (28, 2.d. J 15.3 II.), 6,99’- 
7.45 &I. I). (Found: C 77.34; H 6.66; N 5.05I. ragafro. C 76,844: B 6.81; N 
4.982). Bydro6on.tion of 0-(3-phonyl-l-propyl) 

58B 9ND2 
i ciam.mo ydroxu.tr (3,603; 0,013 roll in othyl 

.ort.to (100 ml) over Adu’. c.t.1y.t followed by prop.r.tivo t.1.o. (rilio. 3ol/CEC13) yioldod 
pure lS(d-phonyl-1-propyl) 3-phonylprop.no~j[drox.m.to . . . lom-moltin3 .olid (3,679). v 
(CEC13) 3410, 327s. 2900, 1690 .nd 1610 om * 
t). 3.73 (2H. t), 7.13 (108, .I. Y+ 283, 

b(CDCl 1 1 81 (2H m) 2 49 (2H t) 2 76 vii, 
=I: iso, 139, iss, ii;, ii7,‘106. 1;s s6d io4. 

(Foumd: C 76.5; E 7,25; N 4.7%. C18E2,No2 roqairo. C 76.30; H 7.47; N 4,945,). 

0-(3-Phonrl-I-sr&) nrlbatr 4 - 0 Dh ro- (If) 
Pot...ium 4-phonylbmtyrohydroxsm.to (16,373; 0,075 rol) l d d-phonyl-l-bromoprop.mo 9.~0 sftor 
ohrom.togr.phy snd doooloorirstion with oh.roo.1 *(3-phonyl-l-propy ) 4-phonylbutyrohydrox.m.to 
(10.09) . . *II oil. v (CECl ) 3420, 3010, 2950, 1690 smd 1610 om- f * b(OC1 1 1.70 - 2.05 
(6lL I), 2.41 - 2.82 ?& a), 3.80 (28, I), 7.15 (1OH. m) H+ 297, '/x0192. 143, 118, 117, 105 
.nd 104. (Fonmd: C 76.6; E 7.7; N 4.2s. C19E23N02 roquiro. C 76.74; H 7.80; N 4.71%). 

9_Mothyl.bonxohvdr~ (lk) 
Pot..rium bouxohydroxu.to (30,003; 0,171 roll .nd methyl iodide 9.~0 .ftor ohromsto9r.phy. O- 
methyl bonrohydrof.ut. s. s low moltin rolid (13,723). vm. (lXC13) 3410, 3250, 3000$ 2950, 
1680 .md 1610 m ; 
=/t 121 .nd 105. 

bRDC13) 3,72 (3B. .I, 7.35 - 7.49 (38, mf, 7.70 - 7.89 (28, I). Y lJ1, 
Corroot element.1 .n.ly.i. oonld not be obt.inod for this m.t.ri.1. 

~N.thrl~.crtohrdrorurtq (11) 
Pot...ium phonyl.cotohydroxu.to (8,OOg; 0,042 a011 .nd methyl iodide 3.~0 .ftor roory.t.&- 
li..tion from bonrono-petroleum ot_hfr Wmothyl phonylsootohydroxurto (3,09) m.p. 69 - 71 C. 
vmax(ClICl I 3410, 3000 .nd 1695 om ; b(UICl 1 3.39 (2lt. s), 3,62 (38, .I; 7,23 (SE, .I. N+ 
165, =/t 9 34. 118 .nd 91. (Foumd: C 6S.S; 1 6,s; N 8.5%. 
6.71; N 8.48%). 

C9EllNo2 require. C 65.44; 6 
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Q-Hmthrl 3-ohm (lm) 
Potassium airuamohydroxate (20,006; 0,099 roll and mrthyl iodide 6wo after rraryrt~lliration 
from bonxono-prtrolon l tbor ooloorlosr noodlrr of O-mtfhyl oinnmohydroxuto (13.06) m.p. 91 - 
92%. " (CRC1 1 3400, 3225, 3010, 1670 aad 1635 am 
(ZH, 2xd:f 15.3 i.1 7.20 - 'I,55 (51, 1). II+ 177Jl76, 

* .5(CDCl 1 3.81 OH, s), 6.62 and 7.73 
m;. 146, 931, 128 ud 103. Wound: C 

68.05; H 6.4; N 7.S roquirrr C 67.78; H 6.26; N 7.9OS). Uydro6oartion of O- 
methyl 0,028 roll over Addu'r aatalyrt in ethyl l aetrte afforded O- 
methyl 3-pbonyl~ropano 

%d 
roxuata a* a aoloorlors oil (5.06). v (CSCl ) 3410, 3250, 3000 

2950, 1680 and 1610 am ; 
179. 'It, 

6KDC1,) 2.40 (ZH, t), 2,94 (2E.t). 3,~=UlL r!, 7.19 WI, s). N$ 
149. 133. 131 and 105. 

B 7.31; N 7,825). 
(Pound: C 67.3; H 7.5; N 7.81. C10H13N02 roquiror C 67.02; 

O-Nothrl 4-ohrsm (la) 
Potassrimm 4-pho~lbotyrohydroxuato (52,006; 0,239 -1) and methyl iodide gave aftor 
ahrorstogrrphy and rearystalliration fror other-petroleum ether fino aolourlors noodles of O- 
methyl 4-phonylbatyrohyproxamato (ll,Og), m.p. 58.5 - 60,S'C. v 
2950, 1690 and 1610 am * 

WIlC13) 3415, 3250, 3010, 

'/z 147. 129 and 91: 
6(CDCl ) 2.08 (4ll. I), 2.60 (ZB, t), 3faf (38, I), 7.19 (5H. I). N+ 

193, 
7.82; N 7,251). 

(Popnj: C 68,6; H 7,95; N 7.251. CllH15N02 rrqoiros C 68.37: H 

erthPlOhY&Q&88btQ (10) Y 
Potarrinm (p~othoxyphenyl)~aotohydroruato (10,006; 0,046 roll and rothyl iodide 6rvo after 
rocryrtallisation from benzene colourlorr noodles of O-aothyl (n-8 hoxyphonyl)acotohydroxamats 
(3.66). m.p. 83 - 85'C. u (CaCl -! 

3.65 (38, 8). 3.76 (3H. .,?&80 .n a 
) 3400, 2950. 1690 and 1619 am ; 6KDC1,) 3.41 (la, I), 
7.17 (4H, 2x6. J 9.33 Hz). If+ 195, '1~ 148 and 121. 

(Pound: C 62.25; E 6.35; N 6.8%. Cl#13M13 roqoiros C 61.53; H 6.71; N 7.17%). 

Q-Nothy $-(D-motho~xurtQ (1~) 
Potassium g-mothoxyoinnamodhydroxamato (30,OOg; 0.130 roll and methyl iodide 6.~0 aftor 
rocryrt~llir~tion from brnreno-petrole~ othor O-methyl p-wthoxyoi 
m.p. 132 - 135'C. v 

yohydroxuato (10,061, 
(CBCl 1 3400, 3000, 1675, 1635, and 1610 01 ; 6WDCl ) 3.79 (68, s), 

6.41 and 7.68 (2H. 2% J 16,3 III), 6.81 wad 7.42 (4B, 2xd. J 9.3 Hz). M+ 201, l /z 176, 161 and 
133. (Pound: C 63.9; H 6.15; N 6.9% CllBl No3 
Hydrogenation of O-methyl plothoxyoianmohy roxuato a 

roquiror C 63.76; H 6.32; N 6.76%). 
(2,286; 0,011 mol) over Adu's catalyst 

in methanol and recrystalliration from diothyl othsr yioldod O-aethyl 3-(E-mothoxyphonyl)- 
propanoh droxamato (1.51). r.p. 70 - 71' (with rubliution). 

2x;:;, 8.66 a~).' N+ 20;. 'Ix 178: 1;5 and ;21. 
6(cDcI ) 2 48 (2H broad t) 2 89 (28 t), 3 Sl (3H"?f 

K!llCl 1 3400, 3000, 1680 and 
1620 o. 3 723(3a s) 6 77 and 7,lO 
(4B. (;ound: h 63:3;'H 7,O;'N 6:13%: 
CllB15N03 roqoiror C 63.14; E 7.23; N 6.69%). 

* 4- 0= 0 to (lq) 
Potassium 4-(p-rothoxyphonyl)bntyroAydroxuato (6,001; 0,024 mol) and mothyl iodide gave after 
rocrystalliration from ethor-petrolela other kethyl 4-(plothoxyphenyl)butyrohydroxu to 
(3.03). a.p. 45'C (with sublimation). w WEC13) 3410, 3250, 2950, 1680 and 1619 s. -1. 

6(cDCl,) 2.07 (4B, I), 2,55 (2H. t), 3,6rf3H, a), 3.70 (3H. s), 6.78 mad 7.08 (4H. 2xd.'J 8.91 
Hz). 1L+ 223, m/z 178, 134 l d 121. 
64.55; E 7,67; N 6.27s). 

Wand: C 64.75; H 7.75; N 6.3%. Cl2H17M)3 requires C 

&7onorrl Droaodnro for N-ahlows of nlhrlboarohrdrorurt~ 

Proaodore A 

A solution of the appropriate amide or hydroxmato in oithor anhydrous bonzeno or 

::$~~::;:::t:~? 
stirred for two hours in the dwk with a thrro molar oxoe*a of &- 
Pomoral of tho solvent at 30°C ondor rodoaod prosroro afforded the N- 

ohlorohydroxuato as l yellow oil rhoro purity was determined by iodaotry. 

Proaodurr Q 

The above prooodoro was modifiod13 in the 0.~0 of thoso amides or hydroxnaton which mro 
rorirtant to N-ahlorination. One drop of bramino was added to the raaotion mixtoro aftor 
addition of thr &-botylhypoahlorito follorod by rtirria3 in the light for two boars. Spootral 
and analytical data are roportod with tho indiridul compounds. 

Synthesis of N-ohlorobonrohydroruatos (Zb), (2a) and (2d) hwo been described provioorlyl. 

0-Bonryl bmrohydroxuato (la) (2,006; 8.8 -01) vm trutrd l oo rdinl to Prooodnro A to yield 
0-bonryl N-ohlorobonxohydroxuato (2.36). -P (CaCl ) 1730 OP 
- 7.53 (8H, I), 7.55 - 7.76 (ZH, I). 

- 6KnC13) 5.01 (2H. s), 7.15 

Cl, 13,55%1. 
[PoI%~CI (by3iodaotry),'12,87(L. C14812C1M)2 roqoiror 
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k-[ Z-(Plloth~nvTl)ot&ll N-ohlorobonrohvdroxutq (20) 
0-1 2(p_Yotho~~~~nlrl)othyll bonrohydroxamato (lo) (1,841; 6.8 ~1) wss troatod l ooordh6 to 
Prooedure B to yield s yollm oil (2.11). N.m.t. l pootrosoopy ixdiostod s mixturo of th N- 
chloro sdduot snd ths psront hydroxsuto. Iodomotry revmlod tho mixture to oontsin 525 of tho 
H’ohloro l ddoot. 
tho mixture 

Attowts to Provo tho yield of tho N-ohlorohydroxusto ~0x0 umoooorrfol and 
dro 

@XC1 1 1725 o. 
Torod vhm ohrolstogrsphod. Conrsqnrntly tho mixton ..s used .s l uoh. 

8.46 ix,, 7.21 
- 6(CDCl 1 2.78 N. t). 3.65 (3k 8). 4.21 (2E. t). 6.67 snd 6.97 (48, 2:rx, 

- i.40 (3~: 1). 7.55 
C16H16ClNo3 roquiror Cl, 11,59W. 

- 7.72 (2H. 11. 1 Found: Cl (by iodorotry), 6.03% 

et ~))-2-tWXWll N-oh1 bonxo UQtQ or0 hvdrox (2f) 
*_[ 3_p_Yethoxyphenyl)-l-propyll bonrohydroxsmsto (lf) (l,OO#; 3,s mol) wss trestod sooordin# 
to Procodnro B to yiffd 0-1 3-(p-Mthoxyphonyl)-1-propyll N-ohlorobonsohydroxuato (1,121). 

~~x6.‘iiCit:,1~::,o: 8:S3 8x),‘7,21 
- Q(UMX ) 1.83 (2E. I). 2.SO (2H. t). 3,67 (38. I), 4.01 (1%. t), 6.67 

iodorotry), 10,8% 
- 7.54 (3H. I), 7.61 - 7.83 (28, I). [ Found: Cl (by 

C17H18ClND3 rrqufrss Cl, ll,O#l. 

Q-(2-Phoavlothvl.) ~OhlOzO-3-DhO~z~~t~ (21) 
O-(2-Phsnylcthyl) O-phcnylpropsnohyroxusts (11) (2,00#,7,4 -01) wss treated l ocordiq to 
Prooodurr A. to 
(cBC13) 1735 o. -1 

iold ~(2-phonylsthyl) N-ohloro-3-phonylpropsnohydrorustr (2,131). 
- 2.79 (48, I), 2.88 (2H, t), 4.14 (2E. t) aad 6.9s - 

(1OH. brosd s). 
; W!Cl, 2.45 YYi 
[ Found: Cl (by iodorotry). 11.7% C17E18C1N02 roqoiror Cl, 11,67%1. 

9-(2-Pboq&&yl) N-ohloro-4~droxustq (2h) 
O-(2-Phrnylsthyl) 4-phonylbntyrohydroxsmsts (lh) (3,008; 10.5 -01) vss trostrd sooordins to 
Prooedur A to yield 0-(2-phonylethyl) N-ohloro-4-phrnylbotyrohydroxustr (3.58). vmsx (CBCl 

-1 
) 

1740 cm ; &(CDCl 
% 

1 1.58 - 
- 7.30 (lo& bros 

2.05 (2B. I), 2,lO - 2,60 (4H, I). 2.83 (2E. t), 4.12 (28, t), 6.9 J 
I). [Pound: Cl (by iodoaetry), 10.5%. C+20ClW2 roquirrr Cl, 11,16%1. 

~dxoxsmxtq (21) 
O-(3-Phenyl-l-propyl) 3-phenylpropsnohydroxsmste (li) (3,008; 10.6 ~01) “s trostrd sooordias 
to Proooduro A l ffoEfdia# 0-(J-phcnyl-l-propyl) N-ohloro-3-phrnylpropmohydroxusto (3.4g). 

~(3-~Onvl-l_0a’o~vl) N-ohloro_l-ohonvlPptvrohvdro~ (25) 
O-(3-Phonyl-l-propyl) 4-phsnylbotyrohydroxsmste (lj) (4,OOg; 0.0134 a011 trosted sooordin8 to 
Proosdore A yielded a rixtoro of the N-ohloro dorirstivo snd the psront hydroxuxte (i.r.). The 
orudo mixture wss ohromstolrsphed through s short rilios 101 oolumn with oxrboo tstrsohloridc ss 
eluent. Conoentrstion of the oluent st 30°C under vsouum sffordid 0-(3-phonyl-l-propyl) N- 
ohloro-4-phonylbutyrohydroxsmsts (1.45g). v WECl ) 1735 OI * &(cDcl ) 1.91 (2H. I), 
- 2.81 (4H. I), 2.87 (4H. broad 8). 3.91 (2E?~). 7.13 (1OB. bras; s). [%ound: Cl (by 

2.45 

fodometry), P.S. C.#22ND2Cl requires Cl, 10,68%1. 

O-Nothvl n-OhlOIObOnr~~tQ (2k) 
O-Methyl bonxohydroxsmsts (lk) (9,001; 0,054 a011 wsa trosted scootdin& to Procedure A to yield 
s mixture of the N-ohloro derivstive snd the psront hydroxsmste (i.r). The mixturs wss 
chromstolrsphod through s short silios 801 column with osrbon totrsohloride ss eluent. 
Conoontrsion of the sluont st 30°C under roduord prcrrpro pislded O-rothyl N- 
ohlorobensohydroxsmste (7,Og). (CECl 1 1730 om * 6(CDCl ) 3,73 (3H, I), 7.23 - 7.52 
(3H. I), 7.60 - 7.82 (28, n ). kk’k;f: Cl ?by iodcactr;y), 16.k C9EloCltW2 requires Cl, 
17.7651. 

o- Yoth91aootohvdrw (21) 
0-Nethyl phenylsoetohydroxsasto (11) (1,831; 11.1 -01) wss trested sooordinl to Proosdure A to 
yield O-methyl N-ohlorophenylsootohydroxsmsts (2,191). v 
(3H. I). 3.81 (28, s), 7.22 WI, I). 

KStCl)3 1735 0.-l; 6KZX13) 3,61 

17.7621. 
[Found: Cl (by iodo%ry), 17.80. C9EloClNo2 requires 

w (21) 
*Hothyl 3-phonylproPxnohydroxsmsto (lm), (1,OOg; 5.6 a011 wss trrstsd sooordinl to Pfoooduro 
A to yield Olcthyl N-ohloro-3-phenylpropsnohydroxsmste (1,2g). u 
6(CDCl ) 2.75 - 2.98 (4H. I) 3,73 (38, 8) and 7.15 (SB, 8). 

wEc13) 1740 0. ; 

8 
Wounr’Cl (by iodomstry), 16.6%. 

C10B12 lw02 requires Cl, 16.51911. 

~~utvrohvdroxsostq (2n) 
0-Hsthyl J-phenylbutyrohydroxsmste (InI (2.00s; 10.3 a011 wss trcstod sooordina to 
to yield kothyl N-ohloro-4-phcnylbutyrohydroxsmste (2,3Sg). v 

Jrooodure A 
0nC13) 1740 cm 

1.94 (Za, m), 2.48 (28, t), 2.69 (28, t), 3.68 (3H. I). 7.10 MB?:). [Pound: Cl (by 
; 60zIC13) 

iodometry), 15.6% CllH14ClW02 requires Cl, 15, SRI. 

O-Msthvl N-ohloro-(o~rthoxvuho~roxusts (20) 
*Methyl (~ethoxyphenyl)soetohydroxustc (lo) (1,OOg; 5.1 -01) wss trosted scoordin# to 
Prooodur A, to yield O-methyl N-ohloro-&methoxyphrnyl)sostohydroxsmsto (1.28). v 
1735 om -! 

Kllc13 1 
* 6(aCl ) 3.68 (3H. 8). 3.71 (3% 81, 3.79 (2H. 8). 6,115 snd 7.16 (48. 2xd?f 8.66 

Ex). C Pokd: Cl t by iodometry), 14.1%. C10H12Clm)3 requirsr Cl, 15,43%1. 
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WMetbvl N-ohloto-3-(o-Droxu~to (2P) 
0-Nethyl 3-(9_retho~h~ay3)ptop~aobydroxuurt* (1~) (l,OO#; 4.8 ~1) ..a treated usinn 
Procedure A to y eld.tho hathy1 N-ohloro-3-(p-rsthoxyphonyl)-propanohydroxaute (1.2~). v .ax 

-! (CECl3) 1740 oB ; 
8x1. 

b&lK13) 2.87 (48, broad s), 3.73 ME, ‘1, 6.33 ud 7.16 (4E. 2xd. J 8.20 
[Pound: Cl (by iodolrtry), 13.01. ClIH14ClN03 rsqoirss Cl, 14,SSSl. 

~avI~botvrohvdrorama& (29) 
0-Yethyl 4-(plcthoxyphenyl)botyrohydtoxuate (lq) (2,OOg; 9.0 roll ~8s treated aooording to 
Procedure B to Jfrld O-methyl N-ohloro-4-(p-rothoxypheayl)botyrohydroxuate (2.31). 
WIIC13) 1740 0. ; b(m13) 1.99 (ZB, I), 2.35 - 2.75 (4H. ml, 3.68 (3H. ‘1, 3,71 (3Bl)‘:f. 6.78 
and 7,07 (48, Zxd, J 8.33 Hz). [Pound: Cl (by iodomotry), 12.9%. C12H16ClW03 requires Cl, 
13.76%. 

General procedures for the reaction of 0-alkvl-N-ohlorohvdroxam*tes with 
LoWi‘ roidr 

~ozl-bramrrriner (4) and (S1 N-s l-an N-b 
The formation of N-benrorl-3.4-dihvdro-lB-2.1-bontoxarinr (4) from 0-(Z-phanylrthyl)-N-ohloro- 
benrohydroxamate (2b) in-b&me rith &,I AgClO4, 810 and HI(OAC) .r-reli .s ihr formation 
of N-soetyl-3,4-dihydro-B-2,1- brnroxarinr (5) from 0-(ZTphrnylrthy t )-N-ohloro-•ootohydroxamate 
(2d) in benzene rith AgBF hare bran described elrerhore. The yields and prodnots from the 
reactiona of (2b) and/or t 26) in IIIP. disthyl ether, l oetonitrile and chloroform rith various 
silver salts are given in Table 1. The formation of N-aoetyl-3,4-dihydro-u-2,1-benxoxarine (5) 
from (2d) in diethylethsr rith AgBF4 is exemplary: 

0-(2-phenylrthyl) N-ohloroaortohydroxuate (2d) (1,071; 5 ~011 in diethylether (30 ml) vas 
stirred for six hours in the dark rith rilrer totrrfluoroborats (0,971; 5,O -01) when an 
l liquot, tested rith aqneoos potassium iodide/aoetio acid vas nosatire in poritirs halogen. The 
reaction mixture was filtered and the prroipitato vas rashrd rith ohloroform. The combined 
ohloroforr rarhinar and ether filtrate were rarhrd with vator, dried (Na280t), aftd concentrated 
under reduced pressore to a brown oil (0.83g) rhioh oryrtsllirsd as N-aoety -3.4 dihydro-g-2,1- 
benzoxarine (5) (94s) and vas idrntiorl (n.m.r.,m.p.) to authentic materi8l.l 

N-benrovl-1.3.4.5-totrrhvdro-2.1-beoroxezouioe (6) 
0-(3-phenyl-1-propyl) N-ohlorobearohydroxuate (20) (1,361; 4.7 mol) in diethyl other (100 ml) 
vas stirred overnight rith silver tatraflnoroborate (0,918; 4,7 -01). Work-up by the #enoral 
procedure gave a mixture from rhioh N-bonroyl-1.3.4.Strtrahydro-2,1-benroxaropine (6 

1 
WAS 

isolated, in 50% yield by preparative t.1.o. and W~I identical to l othentio material. 

mtion of 0-benrvl N-obloroboozohvdroxautr (2a) 
(i) with silver tstrrflooroborate in diethyl ether-tetrahydroforan. 
0-Benryl N-ohlorobenrohydroxuste (2a) (l,lS#; 4.4 ma011 In a 1:l diethyl ethertetrahydroforan 
mixture (SO ml) vas rtirred in the dark for one hoar vith silver tetraflwroborate (0,868; 4.4 
rol). Work-up yielded a brown oil (4.28 g) rbioh after column ohrorrto#raphy (silica 
#sl/CEC13) afforded benxyl benroate (32) (0,638; 67.5%) which vas identical to authentic 
material (n.m.r., i.r., t.l.0.). 
(ii) rith silver carbonate in diethyl qther-triflwroaoetio l oid. 
0-Boaryl N-ohlorobonrohydroxamate (2a) (2,2g; 8.4 101) in disthyl ether (50 ml) vas added to a 
ooolod, stirred raspension of silver oarbonatc (1,241; 4,5 -01) in a mixture of dirthyl ether 
(50 ml) and triflaoroaostic acid (10 ml). Stirrin; vas continued overnight at ram temperature. 
The reaction mixture vas filtered and the filtrate rashrd raooerrively rith l qwoar sodium 
carbonate and rater, dried (Na280 ) and concentrated to l pale yellow oil (1.63g). Analysis by 
n.m.r. spectroscopy revealed mainly benryl bensoate (32) (78%). 
No cyolio prodnctr nor parent hydroxamate (la) were detected in these resotion mixtures. 

Reaction of 0-I 2-(D~ethox~heavl)othvfl N-ohlorobonrohvdroxua&8 (2e) 
0-I 2-(p-Nethoxyphenyl)sthyll N-ohlorobonrohydroxuate (2s) (1,03g; 3.4 -01) oontuinated rith 
its parent hydroruate (le) (0.8~; 2.95 sol) in diothyl ether (50 ml) vas stirred overnight 
rith silver tetraflnoroborrte (0,688; 3.5 -01). Work-up and preparative t.1.o. yielded N- 
benzoyl-2-oxa-1-•raspiro[ 4,51dooa-6,9-dieno-8-one (18) as a solid (0,221; 26.12%). The gore 
compound vat obtained after reoryrtallisation from bear ne-petroleum ether m.p. 154 - 156 C. Y+ 
2S5, I/x 225. 105 and 77; v (CEC13) 1675 and 1640 o. -1 * b(CDC13) 2.54 (ZH, t), 4.21 (28, t), 
6.24 l nd 7.88 (4H. 2xd. J ldff Hz), 7,26 - 7.51 (38, 11 ;nd 7.67 - 7.85 (ZB, m). (Pound: C 
70.6; 8 5.15; N 5.5%. C15El,M3 requires C 70.57; E 5.13; N 5.4-L). Also isolated vas the 
parent 0-r 2-(p-arthoxyp eny jothy benrohydroxamrte (le) (0,808). identioal to authentic 
material (n.m.r., i.r.1. 

&eaotion of 0-L 3- -m mQmatQ (2f) 
A nolotion of 0-c 3-(nethoxvuhenrl)-l-urouvll N-ohlorobsnrohrdroxuate (2f) (1.60r 5.0 -01) 
in diethyl ether-(50 El) vas ;;irr;d eve-mi;it rith rilvar tot;aflnoroborate (0.97 ;; 5.0 mnol) 
under the general conditions. Work-up yielded a brom rim (1,481) rhioh upon preparative t.1.o. 
cove tvo major components. The more polar of. there was identified by n.m.r. spectroscopy and 
t.1.o. as the parent hydroxuate (If) (0,08#; 5.61s). The reoond ocaponent (0,931) 
reoryrtrllired from benzene-petroleum other as N-~snroyl-2-ox~-l-qr~spiro[ 5,5lundeoa-7,10- 
diene-9-one (19) 169.1”’ m.p. 134.5 - 135.5’C. Y 269, I/x 239. 164, 105 and 77. V (CECl ) 
1670 and 1630 om- ; &(CDCl ) 1 88 (4B I) 4.13 (28, a), 6.21 and 7.21 (48, 2xd. J %?:a6 Hz 
and 7.2 - 7.75 (SE, I). 
5.61; N 5,208). 

(#o&t: C 7114; h 5.55; N 5.25%. C16H15N03 requires C 71.36; H 
3 
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itaxation of 0-(2-nhonvl brl) N-ohloto-J-nh adDrou br&m 0 (2Sl 
An othor rolution (30 II:; of 0-(l-phmn,lotbfl) N-chf::o-3-ph.uy1prop.whydroraa.to (21) 
(2,13S; ?,O ~011 containinS silrer totraflaoroboteto (1,34S; ?,O rol) *.I rtirrod ooemiSht 
in the dark. pork-op xnd prepxrrtivo t.1.o. Sara I?-(3-phonylpropanoyl1-3.4-dihfdro-~-2,1- 
boaroxariao (7) (1,221; 6S.241) m.p. 67 -_I P°C from bmxono-p~troleum rthor. Y 267. ‘tr 13s. 
105 and 91: v (CECl ) 1675 and 1390 am ; 
(ZH, t), 6,89 - -‘=?,OS 

8UJDc13) 2,?0 (2H, t), 2,?5 - 3,Ol (48. I), 3.92 
f&i. rf, 7.15 (SE, s) end 7,SS - 8.19 (1% rl. (Fonnd: C 76.33; B 6,3S; 

N 5,2S% Cl H17W2 
‘f 

roqoiror C 76.38; H 6,Jl; N 5.24%). 
Secondly, N- I-phrnylothoxy)-3.4-dihydro-J&qoinolin-2-one (14) WI iaolatod as L risooos oil 
(O*lOS; S,JI). N+ 267, ‘Ir 163. 147, 118 uad 106/103: u 
- 2.90 (4% ml, 3,09 (2E. tf, 4.29 (2% t), 6.90 - 7.19 nfi, 

KZC13) 1690 or-'; SWDC13) 2161 
rsf and 7,2S WI, I). 

Thirdly, the pxront hydroxuxts (IS) (0,171; 9.0%) identical vith l uthontio material (n.m.r., 
i.r., t.1.c.) w&s alao obtainad. 

pxatioa of 0-(2-nhonlrlothy1) N-ahloro-l-zthrnrlbrrtrrohrdroxxmxtq (2h) 
0-(2-Phonylothyl) N-chloro-4-phonylbotyrohydroxuato (2h) (3,351; 0,OlOS mol) silver 
totraflaoroborrto (2,142; 0,011 801) tn diethyl otbor (100 rlf wore stirred toSother ovoniSht. 
affordinS x dark brown oil (2,?3S) upon vork-up. Propm*tivo t.1.0. 
3,4-dihydro-u-2,1-bonzoxszim (8) (2.3s~; 79.SJI) a l 68~ M+ 281, f 

..e N-(4-phonylbotxnoyl)- 

v .x tCBC1 ) 1675 and 1395 m-‘; 
/L 147, 135 and 10s; 

tt. 4.17 &I, tf, 6.85 
S(CJJCl 1 1‘80 - 2.26 (2li, 1). 2.41 - 2,78 (43. m). 2.90 (2liH. 

- ?,30 (38; a), It .19 (SH, s1 and 7.86 - 8.05 Wt. l ) and N-(2- 
phonylothoxy~-l,3.4,S-totrxhydro-~-bonr~~~pia-2*ono (1s) (O.ZlS; 7,06%). II+ 281, P/r 176, 
161, 132 and 105; v M!ECl 1 1675 bnd 1390 am-‘; SfCDC13) 2,lO - 2.31 (4H. a) 2,SS - 2,?9 
(28, m), 2.98 (28, zt: 4.17 ?2H, tf, 7.0s - 7.25 (4EH. rf and 7.18 fSH. 8). 

Eototion at 0-(3_phonrl-l-uroovl) t#-ohloro-3-mh~ydrotruto (2i) 
0-((l-Phonrl-l-nronrl) N-ohloro-3-DhonrlrtroD~noh~droxsmeto (21) (3.23z.O.0102 -01) and sflvor 
totrafloo~~bor;to-~l~98S 0.0102 rnil) in-diithyl-otbor (100 mlj, r;ro-;tirrod oromiSht 
affordinS a dark brom oil (2,36S). Proparrtiva t.l.o, 
quiaolin-2-ono ( 6) 

-1 
(0.7s S: 26.1% xs x visooas oil. 

favo N-(J-phenylpropoxy)-3,4-dihydro-s- 
Y 281, ‘It 163, 147 sad 1191118; 

KIICl,) 1690 Q~I ; 6@DC13) 1.80 - 2,30 f2H, I), 2.49 - 2.93 (6E. I), 4,03 (ZH, t), 6.99 -‘v!rS 
(48. a) and 7.18 WI, I). The parent hydroruats (li) (0.51; 17.3s) ideation1 with authentic 
material (n.m.r., i.r., t.l.a.f, “as slso isolated. 

yQxaut* (2j) PO 
An other solution (100 rl) of 0-(f-phonyl-l-propylf N-obloro-4_phonylbotyro- 
hydroxsmate (21) (1,391; 4,2 -01) was stirred oromi&ht rftb silver totrrfluoroborsto fO,S2S; 
4.2 roll, SivinS a brown oil (1,OSg) npon work-up. Prrparativr t.1.c. Srvr 3*-phonyl-l’-propyl 
4-phonylbutyrate (33) (0,lOS: 8.4%) by comparison with authentic material (n.s.r., i.r., 
malytioxl b.p.1.c.f. N-fl-phonyl-l- ropoxy)-l,3,4,S-totrahydro-~bonr8zopin-2-ono (17) 
(0,13S; 34,6&J, .s . Sum. II* 295, e /r 191, 177, 161, 149, 132 and 106; 

- 6LcDCl ) 1.70 - 2.90 (6il. I), 2.51 - 2,90 (4% I), 3.96 (2E, tl, ““9 ::::t! if:., 7.10 - 
~~IS’fSH, s13xnd psront hydroxarsto (lj) (0,14S; 11,21%) fdontical with srthsnt;o ratorial 
(n.*.r., i.r., t.l.0.). 

@ ction of O-methvl N-chlor vh nvlaootohyd uatq (21) 
Auxothor solrrtion (100 ml) 0; &ethyl N-eh:~~ophonylxectohpdroxamato (21) (2,OS; 10‘0 molf 
containing silver trtraflnoroborrto (2.11 11.0 mm011 was stirred ororniSbt affording l dark 
brown Snm (1.24) xftor work-up. Preparative t.1.c. and rocrystallisation tram bentono-p 
other Save N-w+thory-2.3-dihydro-1-iadol-2-ono (111 fO,4Og; 24,Sl!b,f a.p. S4’C (lif. 
86’0. II+ 163, m/z 148, 132. 120, 104. 92 and I?; v (CECl ) 1730 and 1375 am- * 
3.43 (23. 8). 3,99 (3E. s) and 6.88 - 7.39 (4H, 1). q#onnd: 8 66,0; H 3,s; N 8.65: 
roquiros C 66-25; H 5.56; N 8,fSW. 

fixation ot O-mothrl N-chloro-3-phonvlDrQnanohrdtoxSgl@ (21) 
li) in dfothyl other-bontoao rolotton 
A rolotion of O-motbyl N-ohloro-3-phonylpropanobydroturto (2a) (2,391; 11,2 0011 in a =irtoro 
of diotbyl other and bsnronr (1:l; SO ml) wes stirrod oormi6ht with silror totrrflooroborato) 
(2,lSS; 11,2 -01). Vork-up snd praparxtivo t.1.a. afforded rrftor rtcrystxllisxtion from 
bonreno-potrolorrr othor, O-methyl N-phonyl-t-phonplpropanohydroxr (30) l *p. 64 - 66%. It* 

‘Ix 123 10s 91 l d I?* v 
::“;,ss (3B,‘s) 7:21 (SE, sLnW,20 - K4S (SE, ml. 

qt* 
(ClK.1 ) 1680, 1SOO and 1380 01 ; S(UEl 1 2.78 - 3.03 (4E, 

(Found: C 75.4; E 6, it ; N S,4% 
T86pINo2 roquiros C ?S,27: H 6.71; N 5,49%). A rocond oomponont frolstod as a viscous oil 

* g MS distilled to giro N-mothoxy-3,4-dihydro-u-quinolin-2-onr (12) (40%) b.p. 14O’C at 
0.7s P ES. Y+ 177, ‘Ir 162, 147, 118 and 77; v-x (CIIC13) 1690 or-‘; b (alC13) 2.43 - 3.04 
(48, al, 3.87 (3H. 8) and ?,OS - 7.3s (4% 11. 
(ii) in diothpl othor-totrxhydrofaren solution 
In a similar ronction, a solution ot O-methyl N-ohloro-3_phonplpropannhydrox- 
emxto (2~) (0,62g: 2.9 roll 1x1 l 1:l rirtore of diethyl othortotrxhydrofur8n (SO ml) 1x8 
stirred for threo hours tfth silver totraflooroborato (0.6SS; 3.4 roll. Work-up afforded l 

brown oil (0,760) which npon preparative t.‘l.o. Save N?othoxy-3,4-dihydro-J&quiaolin-2-one 
(12) to,29r; ss,14w. N.a.r. spootra of tho remaining capouonts rowsled trao$ amounts of th0 
parent hydroramrto (la) and othor unidontifiod minor corponents. 
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R..ction of O-wthvl N-ohlorw4-vhwlbutrrohvdrox.m.to (20) 
(i) in dirthyl rthetbrnrrn. solution 
A solution of -thy1 N-ohloro-4-phonylbotyrohydrox.m.t. (2~) (1,778; 7.8 mmol) in 1:l diothyl 
other-bonrono mixturo (SO ml) v.8 stirred ovomight with rilvor totrsfluoroborst. (1,Slg; 7,8 
-01). Work-up snd proprtstivo t.1.o. g.:o O-methyl N-phonyl-4-phonylbutyrohydroxsmsto (31) 
(0.6lg; 29%). b.Ei 17O’C st 0.3 li Eg. Y 269, m/r 239, 147, 129. 123 snd 77; ti (CEC13) 
1675 snd 138s o. ; 6WDCl3) 1.79 - 2,24 (2lI. I), 2,36 - 2.83 (4H. m). 3.59 (3lL rf. 7.22 (SE, 
I) .nd 7.25 - 7.55 (SE, I). Wound: C 75.5; B 7.1; N 5.25%. 
7.11; N 5.20%) 

C17H19M2 roquiror C 75.81; H 

A rocond oomponont ..I irolstod . . . viraoo. oil (O,blg). which upon dl.till.tion .ffzrdod N- 
mothoxy-1.3.4.Stotrshydro-z-bou...opin-2-one (;I) (41%) b.p. 14S°C st 0.5 I Bg. Y 191, m/r 
160, 147. 132, 123 .nd 91; (QCI 1 1671 om 
(28, t), 3.74 (3H. s), 7,14 %41 (4BQ I). 

- 8WUCl 1 2.10 - 2.35 (48, a), 2.60 - 2.91 
(PO& c 68.8; 

roqniror C 69.09; H 6.85; N 7.32%). 
H 6.7; N 7.2%. CllH13N02 

(ii) in diothyl other-totr.hydrofnr.n solution 
In s ririlsr rosotion oonduotod ia s 1:l rixtaro of dirthyl othor snd totr.hydr0for.n snd 
stirred for three hour., tho N-mothoxy-1,3,4,5-totrshydro-a-bm....pin-l-one (13) (n.m.r., 
i.r., t.1.c.) vs. produced in 58.4s yield togothor with minor unldontifisblo product.. 

Porotion of O-mothvl. N-ohlo (o-Ht&rmho&o otohvdroxurtq (20) 
A solution of O-methyl N-ohfzo-+mothoxyphonylj8ootohydrox”8to (20) (1,031; 4.5 -01) in 
diothyl othor (SO ml) ~88 stirrod overnight with silver totrsfluoroborsto (1.01; 5.1 ~011. 
Work-up snd prop.r.tiro t.1.o. t .v. N-Pothoxy-1-....piro[ 3,Sl-non.-5,8-dion.-2.7-diono 20) 
(0.08g; 9,#). W+ 179 (rosk), I. 148. 137, 121 snd 106; V -1 K3C13) 1790 snd 1680 om ; b 
(CDC13) 2.95 (2E. 8). 3.80 (3H. 8). 6.48 .nd 6.9s (4H, 2=6,1)x9,33 Ex), N-mothoxy mothoxy-2.3- 
dihydro-1-indol-2-one (25) (0.02g; 2.3%) i.ol.tod . . 8 vi.oou. oil. H+ 193, m/z 162, 150, 122 
snd 91; vm8 taC1,) 1720 snd 1390 0.-l; b (cDC13) 3,49 (28, .I, 3.79 (3H. 8) 4.01 (3H, 
6,83 (3H. .f snd, sftor roory.t.llir.tion from bonrono-petrolsum other, ohloro-tiothoxy 

8) snd 

mothoxy-2,3-dihydro-1-indol-l-one (26) 0,111; 10.74SL), r.p. 176 - 178’C. H+ 227, m/t 196, 184 
snd 169; \h (CM1 1 1730 snd 1635 om- 1 ; 8(60 NE.; CDC13) 3.40 (2H. s), 3,87 (38, s), 3.97 
(3H. s), 6,fH (la, drosd 8) snd 7.20 (18, brosd 8). A number of minor onidontifisblo component. 
voro s1.0 obt.inod. 

Ro.ot M of hrl N-ohloto-3-(n-motho~llp 00 nobrdroxu. O-Dot to (2p) 
A mixture of O-methyl N-ohloro-3-~pllothoxyphonyl~pfro~.~ohydrox.m8to (2~) (3.07g; 0.0126 rol) 
.nd rilor totrsfluoroborsto (2.4Sg; 0,0126 mol) in diothyl other (100 ~1) v.8 stirrod ovoraight 
to yield sftor rork-up rnd prop.r.tivo t.1.o. the N-mothoxy-6lothoxy-3,4-dihydro-m-quinolin-2- 
0110 (24) (0.33g; 12.64s) . . . virooo. oil, Ir+ 207, m/r 176, 149, 133 sad 104;” 
1680 snd 1380 cm- ; b(SOO NEr; C.DC13) 2.65 (2&t), 2.86 (28, t), 3.78 (3Jl, s) 3% ::f’:;, 
6.71 (1H. d, J=2.6Er), 6.78 (lH, dd, J-8,7 snd 2,7&l sad 7.11 (MI, d, J-8.8&), sftor 
roory.t.lli..tion from bonrono-potrolo~ other, N-rothoxy-1-szrrpiro [4,5ldoo.-6,9-diono-2,8- 
diono (2f) (9.04%) m.p. 125 - 127’C. I 193, m/. 163, 135, 106 .nd 91; Vu (CECl ) 1725 .nd 
1680 cd * 6(CDCl 1 2 10 - 2 71 (48, m), 3.77 (38, I), 6.33 .nd 6.82 (4H. sxd, J IO.33 Hz). 
(Pound: C’61.65; i 5,;; N 7,;s. Cl roqoiror C 62.17; II 5.74; N 7.25%) snd psront O- 
methyl 3-(p-mothoxyphonyl)prop.nohy (1~) (0.740; 28.07%) idontiosl with suthontio 
mstorisl (n.m.r., i.r., t.l.0.). 

of O-methyl N-ohloro-J-(n-moth xvnhoabutr Be ratio n 0 rohvdroxuq& (29) 
An other solution (100 ml) of O-mothyl N-ohloro-4-(~-mothoxyphonyl)botyro- 
hydroxsm.to (2q) (2,101; 8.1 sol) v.. rtirrod overnight with silver totrsfluorobonto (1,751; 
9,0 sol) to givo 8 dsrk brown gum (1,83g) which upon propsrstivo t.1.o. snd rocry.t.lli8.tion 
from bonrono-petroleum other .ffordod N-mothoxy-1-.r..piro[ 5,Sluadoc.-7,10-diono-2,9-diono (22) 
(51.83%) m.p. 104.5 - 106’C. II+ 207. q /z 177, 149, 133, 91 snd 78; 
1340 cm-l; tx 

(CECl ) 1675, 1635 snd 
g(CDC13) 1,83 - 2.14 (48, m), 2,40 - 2.69 (28, t), 3.71 (3 , s), 6.32 snd 7.04 (48, 

2xd. J 9.33 Hz). (Found: C 63.75; II 6.2; N 6.7SS. 
6.76%). No othor idontifisblo product. oould be 

Cllll 3N03 
irolsto a 

requires C 63.76; E 6.32; N 
from tho ro.otion mixture. 

Berotion of (kothvl N-oblorobonzohrdroxu.~ (2k) 
(i) in the proronco of bonrono 
0-Nothyl N-chlorobonrohydroxu.to (2k) (1,221; 6.6 -01) in . mixture of diothyl othor (40 ml) 
snd benzene (30 ml) "88 l tirrod ovomight with silver totrsflooroborsto (1,281; 7.0 -1). 
Work-up .nd prop.r.tivo t.1.o. grvo Olothyl N-phonylbonrohydroxsm.$o (29) (0,741; 49.34%) 8. s 
lov-moltiug solid, which vs. distilled, b.pi 164’C st 0.7 I lig. Y 227, m/z 197, 122 (trsoo), 
105 snd 177;~ (CEC13) 1665 .nd 1360 cm ; g(ClMX 
(Found: C 74,2?# 5.75; N 6.1% C14B13W2 roquiro. $ 

1 3.64 (38, 8) .nd 7.15 - 7.74 (lOH, ml. 
73.99; H S.77; N 6.16%). Psront 

hydroxsmsto (lk) (0,071; 6.45) w.. .l.o irolstod. 

(ii) in the proronco of toluono 
In 8 siiilsr ro.otion to the sbovo, O-methyl N-ohlorobonzohydroxu.to (2k) (2.01; 0.0107 101) 
in diothyl other (100 ml) oont.ining toluon. (10 ml) vs. stirred overnight with .ilvor 
totrsfluoroborsto (2.01; 0.0103 roll. Work-up snd prop.r.tivo t.1.o. gsvo O-methyl N-CR- 
tolyl)b.nrohydroxu.to (2 ) (0,63g; 24.4-j s. s visoou. oil. 

-I 
JI+ 241. ‘I. 10s. 77 .nd 51. V 

(CEC13) 1660 .nd 1360 om ; 6(60 MEz; CDCl 
% 

), 2.25 (38, $1, 3.58 (3H. 8). 7.0 - 7,38 (7H. rims= 
snd 7.40 - 7,65 (28, m). (Found: C 74.4; 6.4; N 5.85%. 
6.27; N 5.81%). -ethyl N-((p-tolyl)bonrohydroxu.to (28) 
(0.521; 20,lJW. M+ 241, mlr 105. 77 snd 51. u (CECI 
CDC13) 2.24 (3H. 8). 3.58 (3E. s). 7.05 - 7.35 (%Bf 11 8. a 7.40 - 7.65 (ZH, I)). (Found: C 
74.8; B 6.3; N 5.m. C15H151W2 require. C 74.67; H 6.27; N 5.81%). 
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