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llodiflcations of Sanple Spinning Systen

!tre have nade t!,o changes ln cw VarJ.an probe assembly
better allgnnent ancl smocther rotatlon of the llMR sanple tubo

tc enguro
s. Sketch fl

Sketch #2

Top Vleu of Modlfled
Turblne Uouottng Rlng

First, if the ai"r turbine üounting rlng, Sketch fl, le mcd5.fiecl
so that lts holdlng ssrer.rs c&n bo tightened vhlle the sanple tube is
spinnlng ln the turbine, the vibratlon due to tho spinning can be
nlnlmig(id onal the nount fixed ln thls posltlcn. The presenco of ihe
vlbration can bo noteil by obsewing vhether or not the delector level
neter glves a hlgher and mcre erratle signal leveI ilhen the senple is
ln motlon as conpared rlth tbe sltuation r.rben the sanple is stationary,
The vibration can also be geen as base line noige on the scope and can
someLimes be fel-t directiy by the fingers. Ilith thls nodlfication we
find thai rlhen the probe is balanced wlth 20 db. of attenuation, the
ninlmum observed on the detoctor 1€vel meter is esoentially the saoe
(about 20 pa) r,rhether the sannple Is rotatlng or not. Freviously, an
erratic reicling of 50 pa and higher was often observed r,rhen the
senple uas rotatlng.

$ecoodrtha bearing in t'he insert can bs incroased in length antl
lf"s bottc,n conflguration changed öo reduce vibratlcn of the spinning
snmple tube. The bearing that r.'E Ese 1s sbown in Sketch #2. Thi.s
has prcven very satisfactory, partlcularly uhen using the flat
bottoue<l iJilmecl .tube.

Robert B. Bradley
l,aboratory of Physical Biology
Natlonal lnstltute of Arthritis

and Metaboll.c Diseases
Neti.onal Instltutes of Health

O.D. of bearlng to flt lnsert
Thle bearlng can also be oade nlth an g rn base and b
lf lt ls of value to uae a arüalL volwre of solutlon.

-5m
* o

About 9 m

About 4 m

I

Slde Vlee of t{ylon
Bearlug for Splnnlng
Sauple Tube

*'Hole for reuoval

5 m top portlon,



HARVÄRD UNIVERSITY
DEPARTMENT OF CHEMISTRY

Dr. B. L, Shaplro
l4ellon InBtltut6
44oo trtfur avc,
Plttrbursh 13. Pa.

Doar Dr. Sbaptror

. IgV thanks for your letter of J Auguet, ard th€ back tssueg of,l{clloN},tR cncLoeetl. I have reoently been dolng eonc nltroecn (14)-protor doublc r6soü&nce atudies. io'a geoood raaro rre[ü.ncy-"lo."c raD usin€ a v€ry slopl6 locked oecllla.tor Eysten that nay be o? intoreettö l.lclloNMn readare .

A block dlagram of the oysten ts 6bovn ln t,lgurG l. llhc ouüput ofe Gcneral rtacllo fype r2rr B unrü Oscrtlator ta nued stth one of thcr08c. harrronrog of a General Badro rypc 1213 D untt tir"/rr"q"u""y0altbrator. lhe sudro frequoncy beai notc frour tb.c carrürator rg-ntredln a phasc dct.ctor wlth the audro frequency output of, a tenrett packard
201c8 oeclllator- llho phasc d€töcto! i" uhoro rn rtguro z. th6 outpuüof the phase dGt€ctor. la then r€tuncd to the 6r1d oi t,ne 5?6j t"t" iothc fypc 121r I oeclr.rator. rhe audlo frequency of tho gevlett packard
ogclllator le tlren nonltoreil contlnuously with a E.p. 5zr c elcctroalacount6r" Thc ualt, oaclllatof car! bo locked vtüh tbe audlo oecll-laüor
ovcr a rang€ of about 400 oycles/seo. lhc frequeacy otablttty of thevholo syeten 1s abouü ! o.z-cycrca/acc. ovor auouü irvs nrnut'c p"rioe",
&! lrdasured. lrlth 6 E.-p. 524 D €loctronlc countor.

- I yourd approclato lt vory nuch rf you cour,d soad ne any addltr.oual
back lssuee of t{elloI}t8 fror uL. ll throü8h zl that arc stlri avalrabre.

Ioure yery truly.

/'t*n

tz Orlod Strcet
Canbrid gc j8, Marsaciusctt, IJ,S Ä.

3 !opt6nb.r. 1960

John D. Bal<lescirwlsler
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CARNEGIE INSTITUTE OF TECHNOLOGY
SCHANLDY PAB.K

PITTSBURGII T" PENNSYLVANIÄ

Dr. "Akecl Ar Eothner-Iiy -3- ,du6uat g. 1060

Dr. Willl.em llltctrey ol tho $trrrdard Oil Crrrupauy crl Ohlo has klndly offered
to provlde ths AtlI ltosserch FroJect .1"1 wlth lho rpectra rrf all the arlonra,tfc compounde
ln tho grrlel of l{esoarch l'lydrocarbone.

Dr. Bothncr-By to can$ng out luvesrigatlong on certoln cojlpüundr c'f tho
olefln gerlea nnd gornE low-boillng perrafflne.

Ilrvootlgätore rvtll bo coneidered for tlie rerrnalnlng farnlllee of ccniloonnda.

The lnterest antl asotstence of oll ths r€cit)l€nts of [1.il.1,.L.ti. li.*]1,1,-itr.-
ln the work of th€ A.t'I and .[',.CA llod;eärch l]rojests la vcry nruch elilrreclatcd"

Very truly yüüra,

e^,,[$r*
.i\.Ureh rlautl
In Charge, fipectral Data
Ar',rer'!:an lletr"oleum lnstltute lissssrch Pr-oJect 44
,, I annf irctu!.in$ Chemlgts I Aeasclatllrr itcaeaf ch [,r'oJrrct

.AD;hm

CXSMICAL ND PtrLOUUM
TNAARCfl UüORAAOLY August 2, 1090

Dr" ,trfteel i!. Iir:tlrnel'-trly
Ansllet&nt l)ir'c,::iot:. af {i lsca:"ch
1,1 ellorr lni.,tltute for lrclrretrl{rl itesosrch
440ü i:'tftir,\vci::rü
I'Itt$btri.gh I 3, i,o{rncy}$auia

Dtier llr. I.;0tlurer*Ilyl

Yc,u ll]dlcnt"Jdl that 
'i)'J 

wc.ruld be hoFplr 1\J Brscpt sorr)€ ltorrrc of general lnterostfrurlr t!:e {''}t$.r,lcnl ltird iletluleurn .lteseavch Labora,tory. Nucleer r,rägnettc reaoqürc€
sllsctrüücopy i.; o*E of the {iv{i categortce of epuctr.oocopy rvlth which tirc i,* erican
i:'elroler:rtr lnslltute j{e$etrcil ProJect 4.t {lnd the tllanufacturtng Chefllists Assoclation
iisläeür"Jh i,f üjcct a.r'e <:cirrcerned.

Ag of lbor:t ,l\prll 1, 1060. 1r,o corrtar:ted practlcnlly overy leboratory opereüng
soilre typc ol cr):rirrrercld nuclear rnngrrcfic r.esür\anc6 apeclfom9t8r. ,\jlüny other
laharrrtorlus hrve b(len reoched thruugh thc cllotr.lbutlon of fuüormetlon by tiro AfrI
and the ;\,{1.4. 'fho,',any re;rlles whlch bave been rccolvedhavo been mört gratlfytrog.
Äbout $o letlor$torles huve exproosed conotlerabl€ lntoreot ln contrlbuting ipe"tir, -
brrt of courr,c, .rDrly cre rlot abro to contrlbuto lrnri:e.llatoly but hclpo to dcrlo-,'torvs;d
ihe crrd ol tire ycar." t r "a.r eoon as üre bugo have been woiked out?,.

iie6a'dl*g tbe t'ecor'rt comrourdcattone on otandqrdlzauon.of epoctra by
ü_ra. SLroolery, JohnEoA, and Anderson of Verl:ur Aeroclat€5 and by or. Chenrbcrleln
of llumble t.lll und .ieflnlrrg Cornpany. an reported üil I\1. E. L. L.0. i{. -1,1. -R-. Numbere
]e anA l! t_eoFcctlv€Iy. rve fesl that a cat'taln amount ol flortbtlity ln theee mattcra
ls Juetiflablo. The use of inultlplq ocaloa, as propogerl by Dr. Clarrrber,laln. mlght
bo a good tlrtng for ttro lntorlrn, ponrllng cornplÄte agr.o€nent on a.[1 polnts" contrlbrflortat
o{ spectrn are €ncoufaged from qll tnvegtisatrrr-s, regardlee8 of peroonal or pnrty
llkee end dlalihea. 'l'he rovlslon of cpgctro, fr.orn ono form to a more ruttqbi., form
at e lAter dato, wlll bo a routlne operatlon for both the ApI and th$ IIICA l)roJscts.just a€ lt lrns been fr,r tlre utlrer four. categor'{es ri,f opectral dato.

t''lugstrt Chaurborlaln hla klndly olTered to provldo the AI'I il€stiirych i-,ruJect 44
wlth tlre sFectr$' of the par'affles e.nd cyclopulrr.ffi:ns of the Ai)I titüdard and itosearch
llyrlrocurborrr;. 'l'heac spectra wlll bc rrrn st a froquency ol g0 rzregscys|6g. In
uddltlou, Iiugent wllt soon bc contrlbuttng a elzeablo lot of apoctrirolorr:to4 et 40nregacyclol. 'fhe lrrtter epoctrl wül be lsouod ln ono complete lot.
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!r. A.A. Sotbner-3y,
Sdltor, U.E.L.!"0.}{.U.&.,
idel-Ion Instltute,
4400, Flftb Avenus,

Plttaburglr 13, PA,, U.S.A.

Dear Dr. Eothner-By,

c1s isono!.

t60ö

I
,

VJe hopo that thlB aooount of the fluollno spectra of th€ twoetereolson€rs of perfluoroarecalin wrrl be of sono rnterest to räaders ofM.E.L.I,.0.u.u.R. The Bpectra, neesureal at lo.lo7 Mo/e. wtth trlfluoroaaetto aoiales ertglnar }efer€noer lnd'lcats that tho cls isoner ls und€Tgolng rapial lnterchangebotre.n its tn'o oonformatlons wlth ooneeclG?t loss of "ri"r/äq";i"rfar identltyof ths fluorlne nuor€r and simplrfloati.on of tb€ speotr'n olrp.ree wltb tbat oftbe trano lsome! wh.ich nust hawa a flr€d oonfiguretlonr

croup r. Tbe aeel8nront of tbls lB quaaiTtlöt le rade on tbo basia thaü, peaksrr,J are broader, duc to unresolved couprrng, tuan J;l wuroh wourrl arrae rfooupllng aolosa an lntervonlng C-C bonil ls greeter betreen nuclel tra.ns to sacbother tban for tboee ühloh aro g&uobo
e.g. le ls trans to Za anal 9, gauoh€ to 2e, whliet

ls ls geucb€ to 28, 2o end 9.

Group rr. llhla ls also a EJrdmetrloal. pettern. Tbe small brgh fleJ.cr conponentweg reeolved-:l lh", approprlete posltion to }or fio1at of thä larger peak 6 ine run et 3'1.63,vo/s, oarried out for us by trfr, B.a, svans of ],tuI]-ard RosearohLaboratorlog. rhe group woulil appear to bo a.notrr€r al quatlruplet tn whicb thctwo oetrtre peeks aro mer6ed (the pe4k ts sono 50 o/". *rae "i u"ri l"iuit)-iJo"o""of tbe s!0a11 obenlcel shlft b€twe€n the e:ial and. equatorJ-al nuclel. Belailvelntenetty neasurementg ale lnaufflclentl.y accurate to nake a preoise evaluationof the shift but lt could b€ 50-50 a/a, (Z p.p.n.).

thus tbere emor8€ two polnts of slmllarlty wltb tbe spsctra of fluoriEetoal
cyolobe:anes reported by Feeney ancl Sutcllffo ln l[.8.],.L.O.N.I[.R.21 ,

t.ri IP" ooupllng oongtant betwe'n g€n fluorrne nuorer ie about 2go c/s.(b) Th€ cherolcal ehlft between arial antl oquatorlel nuclel ls eppreoiabl6only i,hen theae are looeted naar othe! subgtltusnts ln tbe rlng.
Inolilentällyr we alo at prosent examtn!.ng tbo apectra of blghly fluorlnatod

cycropentanoa ead fihil xnuoh the seme affeota ercept that tbc genlnai ooupling
oonstant ir allgbtly smaller at about 26J o/s.

lvlth thanke for contlnulng to sond the Newsletter and apologi€B for thodelay in naklng e oontrlbutton,
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rJuenorr Ailes, srpterrber' 5 r 1960.

i:lellou Irrsti i;ute
,1400 i'i1.'t,lr Avenuo

.Pitt:rlrul'gh 1.'), Pa.
U.S.A.

Dear irr. 3othner'-3J'3

. tiöüre tifle ago I wloie ,you about ttre po$ibi-
}ily o]l t.he assignemerrlj of relative $ii{[:i of son]e of the J-
coupl.ingls in spectra of thc A3X] type obsel'ving the behavioür
of the Xa rjroup of 1lnes at dlfferent spee[:otreter frequencies.
Ohis ruetliod llas been succelitully u€recl j.n tlie ant.ly.ij-s of the
specLla ol sone o1epl]iltes'of the ABX, alr wall s.$ of the ABX2

type.(to appezrr sliortly j-n the J.Chen.lliys.atrd Joutnal de Phy-
siqir- et le Rarli)

io nake Llic netliod clear vre include sone graphs
vrlriclr shrrw the resultc ol' calculations 'nade for the X3 and, X2

group clf lineß for sevetal e;ets of paranei,er$ vrith v.rlues si-
ßi1al to frir3näctuatfy found 1n expefinenb:lI spectr'a.ilhe fig;ures
sllow f,tle differe]lce between spectr'a iI rvLiclr JAN and JBX are
or' the seine or of dlfferenb sign.UnforLlrnately vre have been
uuable to make the exact AB0Z and ABC, l,r'eatenentsrbut it
shoulcl be noted that the perturbed ABI, 11eateruent by !'.S,I'ilor-
ti.riler' (,I.of i{ioI.Spec. 2,515,O9r9), iiives qrite t.jirnilar results
excepl, ior low spectronr.ter frequerici-es $/irel:e tlie frequeltcies
of the tr'::nslbions diveiije.the X aproxirnation works very
well in the ABX, ca$e due to the bi-;3 clrcmical $hift of the
rreLlryl gloups.In the ATJX2 systens it stj-]I accouns viell for
the lrequencies but rrot so weil" for ir!Len$ities.

nelow .are lis Ler'i :orue u I' orrr. r.esu1ts.
Yours:'lr,cerilyr

,H.fu,
l.,c,r.r ü. rt,€? Kov,:rLevrrki 4!! .xonvatewsri.
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trans crotonlc acld
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Irlg. ;2(8) X, group ot lines of an ABX" oPectru for dlfferent spectrorEcer

f'""q'.'.i.". l.to"f = ro "p"1 l.r*; = 5.0 cPs; l.r*l =:.0 'e";
öOU = O..I! ppn; JAX end JBX wlrh dlfferent slgne.

Flg. 2(b) Same as 2(a) but wlth JAx "td JBX of the saEe 6191r'
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fig. j(a) X2 group of lllres of an ABXA spectluru for dlfferent 6pecllos€ter
frequencies, IJABI ., rlr .o 

"p"; fr*l:,./.,j cpej /.lu*f = 0.6 ct".
DAB.. ü.2') ppui JAX and JBX of rhe sane sign,

rrg, )(b) sane as 1(a) bur vtth JAX and JBX of dlfferetrr slgns.
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e) b)
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fig. f(a) XJ group ot' lloes of an ABX,, spcctrum for,litfereuü spectronErer
frequencles. l.rorl = rl "p"r lJanl ..,;.u cpsi /.rr*l . t.o cls;
6O, - I.O pprn; J* aild JBX w{rh tllfferent slgns.

Flg. f(b) Sffi as If;)-lrut wirtr JAx and JBX of rhe sarc slgn.
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frA/nu,*rz^(1ffir*,r7g Relay A thould be a 4 pole lorully open 6 VAC relay ' fso
setg of contacis are placed In paralleL wlth the up fleld lncrease
aweep lever, The other set of contacta go to the ootor drLve on the
r""oidat. I{e do not mltch the aeno ootor on aod off aB ve have not
bund it neceaaary to do ao'

One other ltem of iDterest pertalns to the "VarleD Field
Il@ogeneity Control" unlt. Ihe vertlcal Y control on thls unlt has a

tendlncy tL be werly aenaltLve. Should you slsh to decrease thls aen-

sittvlty, Varian recorenda that you change reelstors, (R-205 and R-206)

frm 82ö'ohne co 2200 otne. We uae & dPdt svltch Bounted on the control
panel to select the ProPer real"atanqe valueg. Thls enables ua to increaae
är decre"ee the vertical Y Bensitivlty quickly vhenever we wleh to do eo'

Both have been in oPeratlon for eeveral montha and have been

copletely satl8factory. ln ihe event that further Lafor@tlon 18 de6lred,
pl.ease do not hes{tate to contact ua.

6 l.r r,k /. o rr,/,!/ßy,io/.llL".- t "1 
(1)' r',i, n n

4 //.r/1/ //,?r* ta u t /1e t- n /" n,' 11, 
" 
r,/

t('loo 
o/" r r"/ lt 1/,X r;,

Augusl 25, 1960

Dr, B, L. ShaPlro
llellon Institute
4400 Ftfth Avenue
Plttsburgh 13, Penneylvanla

Dear Barry:

tlere is the ltrforutlon on our automatlc timer that you re-
queated on your 1a6t triP here to Cleveland.

The autoMtlc tlrer 18 ueed to turo on our 81ow 6seep unit
and recorder whea we are runnlng apectra' tfe have it adjugted so that
ve c&n aveep from vell bel@ the aromtlc reglon to we1'l past tetra-
methylatlare, and tt s111 theD ahut off the recorder andfleeP unlt
simltaneoualy.

The min advantage ln hav{ng such a unlt l5 thet the operator
la Do longer "tled dlm" to the Nl{R console uhlle runnlng a sample.
It iB nice to know that ttre unlt will stoP autofratlcally when lhe sPectra
is done, and not have to worry about klcklng out the SuPer Stablllzer
in case you should be away from the console for any length of tlre'

There are @ny ways that such a unit nlght be bullt, and en-
closed ls a scheGtic dlagraD of the way ln whlch ve constructed our
unlt. Tvo theml delay r91ay tubee wete used even though one could
do the job lf lt were rgally puehed hard.

There ls a difference in delay tlue in a themal relay when

operated from a cold atart aa opposed to oPeratlng it fron a hot start,
1.e., lmedl.ately after having been u6ed, Thie tiurlng difference can
be as hlgh as 5O%. To minimize Ehls, a smller tlned value vas selected
to precede the @in tube. In th18 way, the deviatlon lD tine 18 llmlled
Eo the süaller value only and 18 therefore not objectl-o[able.

Dr. B, L. Shaplro

NMR TIMER

August 25, 1960

6NO75T

6NOl80T

Slucerely,

H. Groasmn

W. ü. Rltchel

OPERATE

START PILOT

ON-OFF STAND SY
PILOT

ltTvAc

FUSE 6.3
VAC

a

RELAY

A

B

I
I
I

RELAYS SHOWN NOT ENERGIZED
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Contrlbuttoa fron the Departnent of Chmlstry,

&e Unlruolty of Elorlda

Appllcation of llucl.ear Magnellc Resonarre Spggüronetry

to lbtstrj.natlon of, Pyrazolins Structurea

callbrated audlo oacillator. The amuni of benzene added to
the aolutlong nas a{usted to gtrve I peak of the ran€ alze ag

that of the phenyl group of the o8npLe.

Tn Tabto I aro presented tho chsntcal chlftr of the hyclro-
gen atona lI the sbc conpoundol exn19s1ed l.1l. p"t't" per ni11lon
älaplaoerent' of the resonanco upfleld fron the reference"

$r lfallacc S. Brey, .1r., änd W. M. Jones

Ia tho latter part of the nlaeteenth centu$t. Buchnor and
h18 co-rork€rs (8. Brrchner ard ü. Deeeauer, Ber.r-26, Z5B (1993)r
E. Buchner and C. von der Helde, 1bld., 35; fr (if6ä) )-,raää i[ä'
lntereat{ lg obaermtLon tbat trhä E-ctioiF- of rnettryr.' diazoacotateutth et'hyl clnnarnate and etlyL dlazoacetate srtÄ trsthvI crnnamatelod to tuo f{fferent lsoo€rlä Z-pyrazoJ.lnes, neltlng;t iO?ö-iii-
and ?60 (II)r respectlve\r.

Geonetrlcal configurations have recent\r been asslgned

Table I

NI'IR Slrifbe of

Values are ln
posltlvs shlfte are

Subgtltuent

parto p€r
to higher

Bl$ Ittr
Hln

t.6o 3.o3 5.90

3.r9 6.08

Pyrazollnes

nllllong
rnagnettc fleld

Ht.n
cds

0.0[3

H ön
rtrlg

carbons
Cm-
pourd

I

grouDT-
c00cH3 cooczfl5

ffH3
CSe of CII" ofcIs cfls

c6H5

"*tJ--I-
cr,3ooc^I-N

I

N
I
E

I

c00c2H'
2.75
3.03

o.o55 2.',15
2.9)

rI

II coocin5 coccir3 3.16

IIr coocH3 iI 3.63

rv c000iu5 H -
v coc6s3 coccfi3 

3:ää

ut cooc2H5 coocrH5

3,11

3.01
3.rI

* 0.108

6.06 0.078

- o.obr

5.gs
6.08

0.0116

(a)

(a)

2.7L
3.01

2.7L
2.9\

(T. u. Joneer J. Am. Chem. Soc., 8a, 3]36 (Lg6o) ) aa a resultof an ocarrlnatlon of ttre decomposition pnoducts of these tno
naterlals.and the app3"lcatLon of ülre ru1-e that [the georretrical
conflguratlon of thg prfunary cyclopropane resultJ.ng iron the
decomposltlon of a Z-pyrazoltno le-delernined by tüe relattve
tlrerrnodynanic sbabllttles of the iatarrnedlate l-pyrazollnes.rr

There strll rernal.ned, bo!r€v6r, uncertalnty h th€ dl8ttnc-tlon betneen the trilo lsoners I and II. Ttre asilgnnnnt ahonn
has b6en estabLl-shed by corparlng th€ proton nagnetic resonanc€
spectra of these two conpounds nlth fow modeL iornpounds, con-
taLnlng varlous oubstl"tuents ln the 3 and 5 posttiöns.

NMR spectra rr€re d€ternlned for th6 üixed estsrs and the
nodel comp. orurds in satutated solutions ln carbon tetrachloride.
A Varian lr3OO-e fr:.gh-resoLution spectrorneter, operatlng al t6:ü
rcgacycles, lan enrployed" Shjfts wer€ r06asured with räspect to
benzeno as an lnternal reference, using sldebands applleä by e

(a) Sfftttue by H la pooltlon J preventod and"ysla'

fire resonance of the hydrogen atoms ln an oCHt group le a 
-

elrrsle eharp peak. vhile eaätr etftyl group shonc th6 uzuaf 4 aacl

l-*üirpi"ti ulttr-coupltng conatanüo of ?.1'- - f.2 cycles' Tho

["o ftyaiog"n atons attachöd to tire rlng carbons stron a charac-
i""fri,f" än-equivalence quartot, which l'ae ana\rzed ln th€ ..
;;i-;;; i6 grve üre öhenlcai ahtfbs ahown' rn ranv of the

"p""["", 
this quärtet overlapped that of.the nethylene trydrogens

äi itt" ät'nyf group, but the dlfforences 1n relatlve spacings

"ittrir ttE itö ty|äs of quartet pernltted unanbiguous asslgn-
nentg to be made"

@
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the asslgnrnents of structures I and Ii, as lndtcated 1n
tho table, to the hlgh and lon melttng lsoners, respectlveJ.y,
nay be confirmed by examfuiation of ttre chemicaJ- shifbe of thö
H &tor6 in alkory groups. I'lxe carboniethory group ln the 3position of I11, a known compound, has a value of 3.63. In
compound V, there are carbornetho)qy groups ln botb 3 ana Jposltions; tho respectivo cherriical shifbs ray be assigned ao
3.ö0 and l.[9. The value of 3.6O appears a]-so 1n 1, corres-
pondlng to a carbonothoxy group ln the 3 positlon; in II, the
I<rwer value at 3.56 for +,h€ sane substltuent groui is co;sie-
tent rllth the locatlon of ttrle group ln the I posltion. Even
rnre stri.I':lng is the dlstinetlon betueen the chernlcal shifts of,
the carboethoxy hydrogens l"n the two poeltlons" In fV, the
nethyl€ne protons appear at 3.1lre a value also found för one of
ths txo groups ln compound VI, and cornparable to the value 3.19
for conpound II. In contraot, the other rnethylene hydrogens ln
the dlethyl ester, VI, have a cherdcal shif,t at 3.0L, uhich
corresponds to ttre value of 3.03 ln cornpound I, lndicating that
th6 ethyl poup ln the latt,er is i.n the I posltion. In para-
11e1 fashion, the resorrances fof, the nethyl l\ydrogens tn the
othyl esters app€ar ät, 6.06-6.08 for th6 J position and 5.96-
5.98 for the 5 position.

There are tuo posstble factors that can explain the
result, that the resonances for a carboalko:qy group glqays
appear et higher field uhen the group ls 1n the 3 p63l[iön

of these la
based. upon th6 conJugstLon of the carbonyl group of the posl-
tion 3 6ubstltuent ulth the ring double bond, rhtch would be
o:qpocted to reduc€ the conJugatJ.on of tlre unshared electrons
on ttre €ther oxygen of th€ €st€r unlt fllth th6 carbonyl group
and thereforo increase the olectron denslty on the ethsr oqrg€n
and ln turn on tbo allqyl group. It is not orpected, however,
that th16 effect nould.be tränsnd.tt€d to the octont it is to
the nethyl group ln the ethyl radlcal. the second factor,
which would apply partlcularly to thio group, Ls reLated to the
fact that ln thE trans conflguratlon of these corupounde, thea\rl group of thffier ln posltton 3 has a frkUirr pro6aUUfty
than do€s the group in pooiüJ.on 5 of being located ln front of
the face of the phör{fl riilg. It ie knorm that the rlng current
effect ln the arormtlc ring shlfts resonances of groups to
higher field rrhen ttre groupa are I.n thls sort of locatlon rlttr
respgct to th6 rlng"

Chenlcal ehifba of ttre \ydrogeno attached to carbona in
the pyrazoS-1ne rlng dleplay an lnterostlng patt€rn. The reso-
nanc€ at hlgher field appears et 3.01-3.OJ nhen there ls a
carbonethoxy group ln pooltlon 3 but at 2.93-2.9\ when there la
a carboethory group in thie posltlon. The resonance at lower
fleld appears at 2.7L rhon posltlons 3 and 5 have the eam

-r-

substlt'uent' group but ab 2.?5 for tho mixeq esters. Ihtg indi-
cates that there is sone change ln the preclse rlng geonetry
related to tlro presence of the alky1 groups irr the estere.

Flnally, the posttlon of ttre phenyl resonance is of ltr-
terest,. In conpounds IIl and IV, the pherqrL group has the
greatest froedom of rotation abouü tts bond to the ring, and
the chendcal shlfb has the hlghest posittve value. The other
four cornpounds lieted in Table I have about the oarile rotatlonal
freedon for the phenyl, sllghtly }ees than that in III and IV,
and the chenical sh1fts of ihe phenyl protons f,all ln a reLa-
tlvely narrofl rango, soneuhat belor IIf ard IV. In addltlon
to the results reported in Table I, ne have obtal.rted spectra
of eoluttons of olls Lsol-ated fronr the rnther llquora resulting
Ilon filtratLon of I and If from theLr orud€ roactton nlxtures.
E\rldence hae beon presentod (l{. }'1. Jonoe, J. An. Clrern. Soc.r
V, lu,d (1960) ) that these nrttrer Ii-quore are rich in the
il-s-l+-phenyl-3 e5-dicarboalkoxy-2-pyrazol1neg. In these spectra
b-äi bE seen band6 cbaracterlstic of either conpound I or II,
as nell as additl-orral bandg whtch are belleved to be charac-
teristlc of the cls 1oon6r3r eince the phenyl. peako fall" at
lower flelds, onÄThenlcal shift' belng negative. In the cla
lsonnr, the phenyl group ls l*edged botseen ihe tvo substltu-
ont6. fhe shifb of tho resonanco of ths pheqyl' group to lorer
nagnetlc f,teld is therefore attrlbuted to sterlc effoatal very
probably a direct nrepulsive unshlelrlLngrr of the pheqyl protons.

v)
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