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Radon of OchlaoaazyLnirincr with KNHJNH, h 8 
useful Oew route to dihydrooanrnthridiacr. For Ibe 
succcssofthisklKyOcmcdktcdcycliutioa.itirasco. 
tklthutbcuoMtic~hereOdefcdrtron6ly~ 

activatbg rok, rcactbm bvdvisr inten&iaa of tbt 
type 2 h8vt been bves@ted b the pmeat wo&. It k 
ck8rth8tthegrWpxaOd/orY&ouldatahitkethe 
cJr&dmlLtocnaurtitanpidpacntiw,hutOottoaa 
extent so thu sackat xtiv8tbo of the attached 
8roOl8ticri~6ol!sooteluuc.Iovkwofthcsuca!ssb 
cyclis8tba of beluykOitbcs, arho0 acas with rimikr 
PK. vduc (-27 on McEwcn’s SC&‘) seemed most 
promising. Aaymy, it wu hoped tbu the axrcct 
b8hlCCWOUldkStNCk-~illthCKlitcI,tO4. 

TrWmcOtofthesulphaeI.ofthesdphoxide1.with 
excess KNHa in iiquid ammonk bd to compkx mixtnra 
fflmwhkhnop4mcompouadranlldk~. 
SillddY.nrctiwOftbCrulpboncG.ttlCtcba*~d 
~dipbeayl~poundl,primuilYuw~ 
producta.Thcacidlc.ootheothWh8Dd,laltothe 
dihydrowuub 5. 

AtteOtbOwuthcndivcrtaltopyridylcompau&it 
hciiwdlknowoth8ta-and7-pkdbrSunkrrrdily 
wtaktal. Reactbn of the chlorik T with KNH, ia 
liquid mlmonia Qbr) pe 8 mixture coo- two 
alajnrproductawhicbcddberepurtedbyfnctioarl 
ddiu8tioo. The hi#kr boiling fnctbn (-lS%) cor- 
respondal to the known4 dihydro coOlpoaOd 8. Its i&b 
titywucoO6rmcdbyuooutirrtiontotheknown’ 
kOz@)i8oq~ (IO). The lecood ffdoa (-3796) 
ohtai&iothe8hoveractbnwasi&oti6cdu8kb 
zocycbbutc~e (9) oa hasin of tk NMR evkhcc dii 
auaalktcr.Compouedsofthetype9exhibit,urclass. 
~Ybtl?RStbgWlbO8mdthiIpfoWdUB~m~to 
ktheeaskstmutctothem. 

A similar KNHJNH, cydkatioa of ck o-pyridyl 
COll&4OUd11~~8podMtitlU8repurblciQtOtWO 

freioea.Ibebwer~mue&l(-36%)wudmant 
purecycbhuteOcl3.ntcTIxoftkhighl!rboilii 
tMion rev&d it to cootab 8t k8st two mrjar 

pnlduct8oditwuwtbvea&ualfufuK!r. 
l’be NMR spectrum of tbc compound 13 exhii 

three quartets ceotrcd around 8 4.69 (IH). 8 3.77 (IH) 
and 8 3.32 (IH) as 8 put of an roproxim8tC mi! system. 
~quutctarotmd84.89caakau@edtoH,,itsbw 
lkMpositbnhcbgthcresdtof paMagnetic shkldii 
of two uljoinillr uomatic ring. Amoly the other two 
quutct&assignmentsOl8ykoWkonbasisofobservcd 
aWpling constants. It is knDw0’ that in hauocycb- 
hutenes couplii constant between rmru vie protons is 
krgeucompuedtocicvkprotons.Tbctwoc4n@i~ 
constricts, which cam be only approWy extracted by 
rfbrtordaartwnt.for~q~ccO~u83.~ 
are 14.5aad6Hzwi~asforthequutctcentrcdrt 
8 332 the v&es UC 14.J and 3 Hr. The Ant caupli~ 
constant in acb cJsc prdmbly represents 8 gcmind 
coupling (Hz, H,). the observed value is in fact very 
cbsc to th8t reported for I-hro llWbcWcycbhutcne~ on 
compPrino the other two vrhws. the Kruger (6 Hz) may he 
assignal to H,-H, coupliw and the rmdkr to HI-H, 
co@im& Thus tk quutet It 8 3.77 m8y k considera! to 
arise from H, and the one rt 3.32 fram H1. Gther 
faturcsintheNMRspecuumarcdsoinrqecmcntwith 
the sbucturc 13. &rider the aronutic protons in 8 7.&7 
fcgion.theorthoprotlMofthepyridincfingcanhc 
ckuly dkcemcd as 8 dahkt at 88.59. The si@s 
oherval at 83.1 and 1.3 arc cons&cd to arise from 
some impurity which could not he elimiouai though its 
pace- &crcafJ on repeatal fractionation. 

Tlw NMR w of the isomeric hcnzocycbbutca 
9isrWnukahlysilnikrtoth8tofl3.Apinthcsign8ls 

fi n 



from he three protons of the four membered rin# 8rc 
disccmii u thru quartets io 84.8-2.87 region. The 
relative intensity of the bw Add doublet (88.4) in his 
case c4Xrcsponds to w as expected for tk two protons 
oftho to the nitro(cn 8tom of the pyridinc ring. 

From the above cxpcrimcnts it nny be c~nclukd tha1 

dtb0& bcazync cycliitions can be cffectcd with cu- 
hnbn activatal xromxtic rings, Ihc reaction is not 
widely xppiicxbk. Many subtk h!aun?s, besides the 
acidity of the cubon acids, xeem to in&m the f8IC of 

this cycliitiOn. 

-Al. 

M.p and b.ps we uncomclcd.IRspxclnwefemasufedonx 
Pwki&her 337 xppuxlus and mxss spectn PC/V) were 
rccotdod oa x MS-9 spectrometer. NMK spxcm were recordsd 
oa a Vuixn hocixws Model HA-100 bstrumxnc. 

mwdalv for moclba w&h patauk amide ia Ii&d 
Ornnorl.lkplEf8lp?OdUWkKKdO4lOfVUiWUSUb 

xtruawithKNH~H,wuthxxxmxudhbafarlixr.’To 
tbr rexidux ohid xftcr cvrpor&o of liquid NH,. wxlcr vu 
added folbwed by dil. HCI. Non b&c muerial was rbca Ken 
upineIher.drkdxndfbxsohMdwkdol.lasomeasa 
xminxlion products. abhcd xftr.r b&c&on of ck HCI layer. 
weft xlso cxamiaed. 

A mixmre of 0Shkrolaiopbcaor c).2& 49.7mmok). bexxyi 
chide (6.3 ~49.9 q makl. xnbyd. K&O, (7 ~30.7 mm& xnd 
DMF(3Oml)n,beatedx1 IOQfor2lu.Tbecwkdmixtwewu 
pauredintowrfer(I2sml)xndcxlwedwitbelbef.Tbsofganic 
hyawuwuhedritbNllC4(~.2xIOml)fdkwdbyw~ 
f2oml)anddrixd.Tbcxolnstwaxcv8poWalxodlllenriduc 
dixUkd undxr reduced prexxue giviq I, (8g. 68.5%). b.p. 1% 
lW/3m. (Fowdt C. 67.01; H. 5.13. C,&ClS requkxt C. 
66a H. 4.69%). 

tbe#kfxlpfoc&lexR&rcorapkxmix0urril.62~~ 
sbowed6veapauomTIX.Nopurexmtcridamldk~fma 
irahocntkrid8olabkffdoa 

l?texuhhoxi&l.wxx&hmI.byrrrtionHhd 

*cNorophenyl beurr Jalpkw (I,) 
To he sulphdx I, (7.036, 30 nun&) in kOH (lomU wxx 

addedHIO,(7~&%).WbrntherehonrubriQdx~~ 
ponion of HA (Ig.30%) YU ddcd and w mixture ha 
rrl~xcdf~33hr~ioloiccwr~a(~Oml).Tbcp~~(6~ 
74.9%)luxs6heledoll.drisdxod~-f-- 
& (o &e I,. m.p. 102-Y. (Found: C. S8.a: H. 4.12. 
C,,H,,ClO#. Requirexz C. 3853; H. 4.12%). 

Reactina of o-ckbmphm~ ti Jd$h- (1,) I& W-J- 
rirnami&TheudpboaeI,(l~3.7mmak)wureuled~ 
KNHI (from O&31. 22.2mmok. K mrtll) u-h to fJe 
geoxnl produre. Tbx HCUxyu o&ximd 011 - 
@ox&d cryxtdx CO.@@. m.p. I- (DOHI. Tbc mass rpcc- 
trumdchirmxIerixlcarespondedl0uml~dtbc 
bydrodhide of doe 4,. m/c 248 WI. 

Re#cliox ot ckchbruphtnrl klud tat? (l&l Iwifb porurtun 
~midc~k&a I; (i&45 mmok)w~titiwhh KNH, 
&om I.033 c. 27 mmok. K mefail in kid NH,. On uud work 
ipoolyos&llootounldoon&nrluiolwuokriaed.m 
8rid sdubk fracha 00 ldkxlioo pve nsmiaopbcnyl awl 
ether. m.p. l47a (EtOH) (lit.” m.p. IlQ). 

Ql4ellylmefbule” (3 & 29.7 mmok) ia abs. cfber (23 ml) wxs 
ddcd slowly IO well shed KNH, (from 1.166. B.7 mmok. K 
rnxml) in lhdd NH,. Stihm was amtinti fof IJmin. ud 
o&mben;yl cllk&k (5 & 3i mmok) io ala CIbcr (I3 Ino WM 
added.AftaIhraddithlsriri~NH,wuxlbwcdIocscapc 
Jimu)rmsourly dill@ &J. etkr (13Ofno. wlwa Ibr WbLIk of 
NH,LdcKlged.Ihrmiratnwurrlvxcdform~Zbr. 
wuefWKhnl)waxxddedMdlbecmrdlxyelxepud.Tbc 
xaueoux lxnr wxx extracted wiIb ether 000). l!bx combined 
&ex&sdrkdxndtbssolventdhiIkdd.Tkmiduraa 
crysullisaliocl from EtOH #we I, (66. 68.9%). m.p. 667’. 
Wotd C. 81.83; H.6.15. C,,H,,Cl requiru: C. 82.06i H. J.W+). 



Rtucfion 01 I - (0 - ckfompkrllyf) - 22 - dipka~trblr (&I 
IUM pororrbun anti& corapwnd I, (1 g. 3.41 amnk) wu fac- 
ted wi& KNH, (from 1.335& 34.2 mmok. K metal) xnd wor&d 
upxccordi~lo~nmlpmcedue.Themi&leobuiuedxfler 
cvapoaionofcbccfherhyerwxssubjecledlolhkkhyer 
cllromloprpbYonril#ZI.ThcobcrincdlM~fnrtionwu - _ 
cryudbdlwic8from 8fzk8qLubeeto~8lolid.m.p. 
121-P. nnss spectrum m/e 273 (M’l. #ours& C. 87.w H. 6.7& 
N. 4.72. C&N requires: C. 67.m H. 6.96; N. 5.12%). 

II is. paMnxbIy. xn xlniM& Pnlducl wlbosx bydrochkride is 
dtbcc~~inwrlaorwhichdocrllotarJyfamxb~ 
chkride. 

Rm~rkm of cr~~dloduzj)phm~cefk aid (1,) uith 
potmrh amide. The rid Ii2 (0.4~. I.5 mmok) was reacted 
with KNH, (from OMg. 17.7 mmdx. K metd) in liquid NH,. 
Ahrrchcuuulwortupx~mnyrrriduc(l%ml)wuobcrinsd. 
TLC reveakd iI IO he x compkx rdx~. Ibc r&r catnuoncn~ 
bcii -u#L. Crymllii imm m EtOH bve S &l ml). 
m.p. I2&21*. IR lmcrn-’ (WI). mus spccwum a& 224 (M’). 
(lit.” m.p. l2P). 

Y&Jomp~~yI)pyridJne 0. y-Pkolii (7 c. 75.2 mmok) 
inrbr.clkr(lJml)wxsddcd~wcil~KNH,(from3~ 
76.9 mrnok. K metal) in liq. NH, mrd) xad tbx wbok s&red 
for IJmin when I dark red cdaur dxvdoped. 0Chkmbenxyl 
cbloridx (121.74.9 mmok) in xbs. c&r (IOml) wxs lbcn xddcd 
xnd the mixture stirre4 for IJ hr. Ammonix wxs allowed to 
escxpc. lbx midux aled with war (tOId) uld extncted 
thoroughly with ether (MOO). lbx orpaic hyer was wxsbed 
with wxter ( IJ ml). dried and fhe rdvcnc dhtitkd 0U. lb miduc 
aa didhim do&d T (41.2&O%). b.p. IoC/O.I M. (Foami: 
C. 72.13; H. J.pz: N. 6.21. C,,H,,NCl wuimt C. 72.0& H. 5.0): 
N. 61#16). Wtb e&xnolk $c& rid. il pve x p&e: m.p; 
171-r. IFam& N. 12.40. C,.HH..CINAL readrcs: N. ItS7%b). 

Rap&011 0f 4 - (0 - ~~~~i+~pYki~~ (7, dth &a~- 
Jhm Mi&. Tbc compound ‘I (3.91 IO lnmok) wxx treued with 
KNH, (from 5g. 0.128 mmok. K metdl in liquid NH,. lbx 
residue. obuinxd xfler lhe usuxl work up. wxs dilulcd with wur 
xnd cxtrxcted with ether. ~IIC ethereal hyer wxs washed with 
war. drkd and lhe loknl dislilkd OR. on distilhlial of lhe 
midunl oil (4 11 two fractions were colkcced: 

Frnction (8,. IX (l.201. 36.9%). b.p. 12&10.6mm. NMR 
(Ccl,) 8 8.4 (d. 2. protons or&a m cbc N xtom). 8 76 (m. 6. 
uamxlic pmtortx of phenol xnd pyridinx ritus). 8 4.57 (q. I. H,). 
d 3.7s (q. I. H,). b 3.02 (q. I. H3. 8 2.85 (s. impurity). 8 I.3 (I. 
-1. (Found: C. 86.46; H. S.27; N. 7.%. C,,H,,N reqtrirest 
C. 86.18: H. 6.07; N. 7.73%). W& c&x&k sduion d picric 
rid. it mve x pierUe. m.p. ISM’ (EfDH). (Foaadt N. 13.63. 
C,.HAD, requicr: N. 13.66%). 

-i&i&~(b); fi (0.48r. 14.7%). b.p. I33-7Wbma1 fiit.' b.p. 
l-/l nun). With ethxnolic sdn of dcric rid. it avc x oicrxcr. 
m.p. 194-6’ (EtOH) (lit.’ m.p. M-65. - w ~_ 

BalzMa?qlriadLu (IO. DefJy&o#mha d 8 with P&C. 
rcordii to fhe procedure of Hat xnd Murty.’ xBorde4 IB. m.p. 
of lhx picnte 232-p (lii.r m.p. 23n. 

24&aJomp~6yf)py* (II). Ractioa d lwpkolinc 
(121.0.129mok) and o&kro-bcaxyl chkri& (2O&O.I24 lnde) 
with KNHr (from 6g.O.153 mok. K mx@l) in tiq. NH, accordipr 
to the procedure rllordcd II (3g.IO.7%). b.p. IO4’10.01 mm (lit.” 
b.p. lOU5.M x IO- ‘mm). Its picrxte. crysrdlised from beanne. 
lm4 I m.p. 134-p (tit.” m.p. lfc13. 

* of 24wrr)PY* (W wifh v-JJim 
amik ‘The compound II (7 E 0.032 rnok) ix abs. ether (20 ml) 
wxs u#ted with KNH, (from 7.5I&O.l92 mok. K mad) in 
tiquidNH,.Dnworkupurhowtwofrwaioaswereobuiae& 

Fraction (I). I3 (I.S#. 36%). b.p. loClO’MJ2 mm. NMR 
(CCl,) d Il.39 (d. I. prom orrh lo N rlom). 87.b7 (m. 7. 
aromatic protons of pbxnyl x04 pyridinx rim). d4.89 (q. I. H,). 
8 3.77 (q. I. H,L 8 3.32 (q. I. HI). 8 3.1 (1. imp&). b I.3 (s. 
impurity,. (Found: C. 85.90: H. 6.77: N. 7.63. C,,H,,N rcquim: 
C. %.I& H. 6.97; N. 7.73%). Wnb etbxndii soln of pkric acid. it 
uve I picnte. m.p. M-6’ @OH). (Found: N. 13.52: 
&H,Np, requircs~ iL 13.65%). 

Frxcti~ (bl. 05~. b.D. ll5-R?~.~mm. Cm Lm(mmt wilh 
ub8mlkpiaic~.ic-pv88tiaDedpicr8luwhkbwu 
separotcd by fracGond uyrmllii from henxcat. The kss 
xoldtk onx hnd 8 m.p. 24&Q (lit? m.p. for picnte of 
benxo(l)pumdinc 251-n. 

lbx more soluhk picnte. oat crysrrlliih from EIDH lmd 
m.p. l76(p. (Found: N. 16.13. C&N@, requires: N. 16.40%). 
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