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Mnllox IwstrrrrTE
44oo Frrrn Arrmwrrn

Prrrsnrrn<rg 18, Pa.

October ,L, L96t

Dr. B.L. Shapiro
lGllon Instltute
l+Loo rrrth Ave.
Pltteburgh LJ, Pa.

Dear Barry,

In my haete to beat last monthfs deadl.lne I aLLowed
a bad formuletlon to remain in my letter ( mllomn#5l, p. l+5).
The correctü.on equatlon should be wrltten:
0x(corrected) = 0*(predlcted) -Ecorrectlon fectors.
The correctlon factor eum ls a function of each of the ortho-neta
paire adJacent to the F atom ln question. I apologlze to those
lntereeted peopLe who uray have become confused through my error.

Very truly yours,
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AMERICAN CYANAMID COMPANY
STAMFORD RESEARCH LABORATORIES

1937 WEST MAtN STREET, STAMFORD, CONN
FtR.ESIOE A-7gi31

October 3L, 1953

Dr" B" Ir. ShaBlro
Mellon Instltute
Pltteburgh 11, Pennsylvanla

Deär Bamy:

The aeconpanying spectra 6horc a d.ouble resonance ileterainatlon
of the relative slgns of J16'g and. Jpggg in the. tetraethyl- phosphonlrrm catlon;
s{nLlar to the procedure used for the tba].llrln dllethy]- catlonr,

+ Spectn:m A 1s the norrnal proton spectrum of a DsO solutLon of
Et{,P'I- at,56.1+ nrc. Ibe two trlplets antl two qtrartets of thls AsBsX system
can be ltlentlfLed. ln splte of gone gecond.-ord.er appearance; thelr centers are
noted as shlfts (1n cycles/sec) from the lnternal stand.ard. sodlum 2r2-d.lnethyt-
2 - s llopentane - 5 - sul-fonate

fhe Johnson ftelÖ-sweep d.eeoupllng technlque rras used., rdth the
lrraillatlng r"f. flel-ct lntenslty carefully adJusted to be eufflclentl-y selectlve.
Spectrum B ls obtalned. when the cllfference between the lrrad.latlng and. observlng
frequencles Ls set approx'lnately equal to the apparent chemleal shlft of the outer
quartet-trlplet palr; Ln spectrum C, the frequency illfference eorrespond.s to the
apparent chenlcal- shift of the lnner quartet-trlplet palr. Slnce the lorr-fleLd.
quartet 1s perturbed. vhen the upflelct talplet ls lrradlatecl, Jpgli ancl Jpggg have
unllke sJ.gns "

8lro recent publLcatlons2 fusys srrnmarlzed. the rnagnltuttes and.
poeslble absolute slgns of the P-t coupllngs ln phosphlnes. JpCC,g appears to
be posltlve, ancl JpgS 

"ppuars 
to be smaller ln naglltucle aad also positlve, In

trlethyJ- phosphine, however, Jpgil becomes negatJ.veS, (-0.5 cps.), posslbly d.ue to
the lnerease of s-character ln the P-C bond.s as the bulkiness of the substltuents
Ls lncreased.. Qulte llkely JpCCn is al.so posltlve ln the catlon, and. therefore
JpgXl has tal<en on a large negatlve value. In vlew of the trenci observed. ln the
phosphlnes rdth lncreased. substftutJ.on, this ls perhaps not unexpected. w:ith the
attal"nnent of tetrahed.ral hybrJ.d.tzatlon.

The numerlcal values are JpCH = -I3.1 cps, Jpggg = +18.3 cps.

ltol is ,^ J.8 cps.

Very truly yours

t"L" i L.*"".r--
a

John E, Iencaster, Group Lead.er
Magnetlc Resonance Group
Research Servtee Departnent

lrlaher and Evans, Proc" Glren" Soc", 2O8 (rger) 
"

td.
Enclosure

References
t
2

3

Ittanatt, Juvinall and EIIeman; and. Whltesld.es, Beauchamp and. Roberts, J"A"C.S.
92, z6d+-2666 (L98).
Naraslnhan and Rogers, J" Chen" Phys" f,l+, 1049"
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Dr. B. L. SI{APIRO,
}ßLIO}I I}ISTITTJTE,

IrtrOo Fifth Avenue,
PITTSBURGH 13

GEm,...0.ctohe.r...3.0 th- .19.63 .
t tlrrr*r4 ll loL 8330,@

, PA.
U. S. Ä;

Concernine

Dear Dr. Sha'.olro,

c
AH
B

ocH3
CH; H cHg

Hq

: Cis- and trans coupling in. (olanar) pentacyclie
eompounds.

lüe wlsh to nake some remarks about the J cou-pl15rg in pen-tacyclic comoounds for ruhich ch. De puy and c. Lyönsl-scceii
tT;] - 2) f cns rna .{;J,., = 6s4 in cyclopentenone (r) an6
derivativ€S o

o o
H H

H

H

o4o
/-,-r{xlt

OH b OH cH3 cHg cH3 CHg

IIIIIIffVVI
A snaller Jcis and a larger Jt"rr* is for exannle the

ca.se in the ciioxolane Vr rrrhere trans couoling of the hyct_ro-gens on carbon I and I can be stud.ied" in the'dl lsoner and.reaches 2rZ5_ePs_:. while gis cor-rcling in the neso oioiätane
ta-s tne J vf | '-1e ) tlJJ eps4.

fn the nentac.;rcfic earbonates V (neso
1s no difference 1ir trans and cis couplir-rg
,sremabl)r this 1s because the sp2 earbon;r1 ca_

I.oTe nlanare th,e cllhec-]ral a.ngle belng nerhaThis e^fect is still- noue nroloLr_i-reeC'in cycvatives t,,lrere three sgu ea_rbon a.tcrs a_re insis of ihe Tll-R sneeträ-of sueh c)'clorret.rteno
ta-ined fron hrur:i.lcne I,rhere e f i:ilcl A.r( laitc

nc1 dl fpms) there
onstantz a.nd ure-
bon na.kes the' ring
s about 25o3.
opentenone C_e11-
the ring. Ana_l-y-

ne cieriv:r.t1\/cs, ob-
IN

(x)\ H(A)

il

r
1l

1

dal- vt12-v:- )-\C /':I(A)
-C

0fr( r)s
cll

- cr{z-ct{2 cil
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. r./. r.

is observecl, show t,hat for the two possibilitlepo the Droton
cis (H(A)) to the C-C bond has the hlgher shift+.- This 1s
consisi,ent with calcula.tions accordinä to Ransey5. The same
effeet 1s observecl for the proton cis
nermlts correct assi-gn-nrent of the els
1t 'rras fo'-rnd- that the cis cor-tpling is
examnle then is comnounci. II synthetise
ruhere Jcls is cLrea' f ,Lv cps ttd Jt"or*
Br ancj. r+here Jcls ls 7r3 cps "ld Jt"r-.r. = 4rB cps when R1 = R2

-tr- .!i .

The c1s anci. trans h:/clroren l'TfiR si,tnals are again recognised
in these ARX na.tterns , heca-u,se the hyclrogen ci-s to the h;rcl3e-
xlrl gror,r.n (träns to the secondary alcohol hyctrogen on C4) is
sh-ifted upfiel-d i-n conparison to the tri,Lrts h]tclrocen. The

n the connound for r,'h.ich eitirer struc-
ecerrtedT : the cis ilroton can be re-
higher shift a-nd ii has a.fla.ln the 1o-

l/e the:"efore think tl:a-t the assigment of De Puy nen-j:ionecl at the ber"inrir.q of -blii-s let'cer sho,,r.ld be reverseC.

c . De Puy, C . T'y"ons I i.i r-,i,31q';p, 58-33 ( t9rr3; .

ir. r\netl J.Ar:r.Chen.Soc., Il\, 7t17 (t962).
C. Broirnl lieta. Cr;r^1., Z, rl2 (l'rif ).
F. Alcle::r,'ej-re-'J.c1t, i.. Ar.teunis, to be lubli-shed-.
lI.Ir. Ran:se5' I Plrvs .Rev. , !,6, 2lrj, ( 1!52) .

il'. -lcharrp a.ncl eol-1. , rlnn1!*rli-shecl resrr--i-ts.
Unnr,:-bl isheil res,..-l-ts; cfc. ii.Crclin, L.E',rtz I J.An.Chei:i.
lioe., '[r-, ']lo') (t"'rj).

Sj-ncerely yo ,

Prof Dr. 1r. Ä1d.e::r,rei::e-l-c1t.

to an OH group. This
and tra.ns protons, and
the higher. A secopd
d ln our la.boratoryo

\aonly=trr6 when Ra = RZ =

sane sit'"r-a.ti-on exlsts i
tr-rre If f or IV can be a
cognisecl becir,r"tse of its
ruer J va-lL'-e.

l-

2

3
)1

()
6

n

Dr. I . Ant^,-liris:
Äs s c c i-.r.'t,ec]- i-'rof .
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THE MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGY

(Faaity of Technology in the University of Manchester.)

UANcHBSTBR I . TELEpHoNB ceNrnrr 3266

. Department of Clumistry Dr. J. Lee

7th November, 1965.

Dr. B. L. Shapiro,
Mellon .fnstitute,
4400, Flfth Avenue,
Plttsburgh, 13,
Pennsylvania,
U. S. A.

Dear Barry,

Erratum

My attention has been drawn to some errors of calcul-ation
j-n Table I of our recent communicatj-on to I"IELIONMR (no. 60,
page 44). The values of a (the ratio of coupling constants
117sn/1 19srr)r"* in error. rn row order, the corrected values
should be

0=.950, 0.963, o.g4e, 0.969, 0.963, 0.959,

. In view of these correetions, I feeJ. we ought to
withdraw our remark regarding a coupling constant isotope
effect (YZ on page 43).

Yours. sincerely,

0<--
nl"----
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CABLE AODRESS''RESEARCH''

IN YOUR REPLY PLEASE QUOTE

FILE NO.

NATIONAL RESEARCH COUNCIL
CANADA

IVISION OF APPLIED CHEMISTRY

Orrawr 2,
November 8th, L963.

Dr. B. L. Shapi.ro,
Mellon Institute,
4400 Fifth Avenue,
Pittsburgh 13, Pa.,
u. s. A.

Dear Barry:

I have never been dunned wtth as pleasant a letter
before. It ls borrnd .to bring protrpt results. I{e have been
studying the systen C!I10H-BFa tn liquid sulfur dLoxlde as
solvent. At room tenp-eratur6 some rather complex reacülons
sJ.owly occur.r Providäa tne sanpLes are kept iFrozen, excepü
when their spectra are obtained, there ls no dtfficulty in
studying several of the rapid equillbria. With an excess
of BF3 the two reactions which nay be observed are:

BF3o + CH3OH.BFT$ BF3 + CH3OH.Ut3*

cH3oH.BF3:cH3oEFt+H+

The first reaction occurs by a bimolecular displace-
mentr äs shown, rather than by dlssociation and recombination
of the CH?OH-BF1 c.orplex. The enthalpy of activatiog is
-5.L f O.2 k.cal ./mole and the Arrtrenius factor is 10o.u,
Chemical shifts o'f free and_complexed BF3 are L23.3 and 148.1
poponr to high field of CFC13. 

,

For the second reaction the lifeüine between exchange
processes is found to be independent of the eoncentration of
complex. We intepret thts to mean that the exchange occurs by
dissociation of the complex and recombination wl-th another proton.

aaaa 2
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If anyone belleves ühls concluslon to be erroneouE I rould
appreclate connents sLnce I have not yet convlnced ryse1fthat ühts 1g comect. The ltfettnes are obtained by- collapse
of ühe CH3 and OH spin nultlplets, rhere JU_Ctt3 - l+.1I cycLes/

eecr The enthalpy _of actLvatlgp is -L2.3 t O.1 k.cal ./aoLe
and the Arrhenlus factor ts fOuoo.

llhen more than one equlvalent of nethanol ls presenü
the followlng equllibrl,un occurts.

cH30H + cH3oH.Br3: (CH30Hl2BF3

At sufftclently low tenperatures a sreparate neühyl
peak can be observed for the I:L complex. Fron the relative
areas of the nethyl peaks K2:I = 4.I-and 3.5 at 2OB and 218oK
respectlvely. Tbe tenperature dependance of the chentcalshlft for the 0H proton in CHrOH änd CHaOH.BFa are shown l-n
the Figur€Br That for (CH3OH'!BF3 was dalculdted fron the
observed shift (an average of the rapldly exchanglng speeies)
and the equtJ,lbrLum constants. The different polnts are for
two compositlons.

Ue are looking for various sinple afkyl fluorides.rf F+y_ readers are araie of a source of- supply- the infornation
would be appreciated.

Iours tnrly,

S. Brownstein
SB:cc
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THE PROCTER & GAMBLE COMPANY

MIAMI VATLEY LABORATORIES

November IL,1963

Dr. Bernard L. Shapiro
I,lellon Instltute
4hoo Fifth Avenue
PittsburgS I3r Pennsylvania

Dear Barry:

Thank you for the subscription reminder. As my contrlbution I would
like to d"escribe an automatic cycling device for tbe Varian IIR
spectrometer system. In our experlence tbis device has consld.erably
reduced the ti:ne to achieve a hornogeneous field because the cycling
process ls reproduclble and does not detrnnd. on how fast one turns the
fine current dial. The principle of tbe d.evice ls to shunt one of
the referrence resistors in the power supply. The amount of current
increase is governed. by the value of the variable shutting resistor.
Since the time spent at increased. current is also imporbant, we have
incorporated. a tining device as well. In this r+ay the optimwn settlngs
for a particular magnetic field can be measured once ad used retrnated.ly
without cbange.

Our cyeling procedurre for fl+r1oo gauss is as follows: First lle reverse
the field. for a couple of minutes to erase previous cycling history.
Then we find. an nnr signal. Next we punch the cycling button wbich
raises the current from 1.58 anps to L.62 Amps for one mlnute. One of
these cycles is usually enouglr--holrever the button may be punched" again
if the field is not suffieiently flat.

Some readers raight be interested. in a source of instability in tbe
V-4IOOB power supply on shielr we strnnt a J-ot of time because the d.iffi-
culty seeningly comes from the Super Stabillzer. It appears a6 an
oscil-lation of the galvanometer when tbe SS is locked ln. One find.s
that the oseillation disaplnars when the nag reg control in the back
is turned. down. Then about a week later, the galvanometer oseil]ates
again, to disappear when the mgg reg is turned d.own. This goes on until
there is practically no eoupling between the SS and. the nagnet power
supply. One iruned.iatel-y suspects the Super Stabilizer and, ind.eed.
cleaning of the coptrEr-coptrnr contacts in the pickup system restores a

P. O. BOX 39r75
clNcrNNAr 39. OHrO
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Dr. B. L. Shaplro Faee 2 November I;.., 1953

meaaure of stablltty (v:nfcn gulckly dilsappears). Eowever, we foundl tbat
tbe slmptons vanlsh vhen the @3 voltage reference tubes in the choplnr
anpllfier of the V-l+1008 power supply are replacecl. 

!]lllllllllllllllhe 
oJ.d tubes test

OK on a cbecker; evidently tbeir cond.ltion is exüremeJ;y crltical for
proper olnratlon.

Best wlsbes.

Very tnrly yours,

fEE IROCTER & GAMBI.E COMPA}TY

Research & Develoluent Departnent

la
)e.*t

T. J. Flautt
Research Division

cll

M onthly

E.rmenicol
L etters f rom

L o boro to rie s

Ot
N-M-R

A monthLv coll-ection of informal priva te letters from laboratories of NI"IR.

Information contained herein is solely for the use of the reader. Quotation
is not permitted, except by direct arrangement with the author of the letter,
andEe material quoted musE be referred to as a I'Private Cornmunicationrr.
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Mnr-r,ox lxsrrrrrrn
.a.1oo FrrlrR Ärrnlvurr

Prrrsrruncrr 13, Pl.
12 November L961

N M.R. Stud ies of Compounds Re ated to Tetramethvlbiphosphine

Dr. B. L. Shapiro
Iulellon Institute
44oo n'itth Avenue
Pittsburgh L3t Pa

Dear Barry:

Thank you for the reminder that my subscription to MELLONI4R is

due. I am grateful because I have been inlending to send the detaiLs of

the follo\^ring work somewhere for about, a year no\,ü. Along with Dr. R. G'

Ilayter, who is now with the shell Development Company in Emeryville,

Cal.ifornia, I have been examining the proton N.M.R. spectra of LeEra-

methylbiphosphine and relaEed compounds. The first one h/e looked at,

Merfi fi l"fenr gave an interestin8 XrAAtXrt sPectrum, from which it was

p,luBiBfu to obtain by dlrect measurement (using equations related to those

of Anettand of Bothner-By and Naar-Colirr2; "tt the nuclear magnetic para-

meters including some of the relative signs of the coupling constants' lte

could not, however, distinguish beLvreen the long- and short-range (ttrp)

coupling constants. TeLramethylbiphosphine itself gives a decepEively

l;lnrp1.e upectr.rmJ, so only lirnited information could be obtained. The

monosulphide, Mer$ P Me, gave a number of values for (ttrP) coupling constants,

tmt this Lime it *u" rrot possible to distinguish between t{""U 
""d'l"rtlt

nor betwe.n 2Jnrrrr and Jrnru. The width of lines in the JtP .u"orr"rr""

provide a clue lo the assignments, but double resonance experiments in the

field-sweep mode recently carried out for us by Dr. J. Stothers at the

University of WesEern Ontario have given spectra that are not as simple to

interpret as we had hoped. Relative signs of Ehe coupling constanLs are

at the moment slil1 unknown. Our results on these and related compounds

(mostly in CDCI. solution) are summatLzed in the tabte. Comparisons may
)

be made with other results in the literature. The most interesting point

i.s perhaps the variation tt ,nn from teEramethylbiphosphine, where it

presumably has a value rather similar to that in diphosphine itselfrL
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lVIn r,r,orv Iws tr trrrn

Dr. B. L. Shaplro -2- L2 November L)6J

to the disulphide. IncidentalLy, lE ls wort,h noting that resonances of
methyL protons attached to arsenlc have llnewidths great,er than expected

presurnably due to incomplete decoupLing of the (eCrn; coupl-ing via the

arsenlc quadrupole moment. I{e hope this work wlLl not take another year

to pubLlsh in a rregularr journal.
I{ith best wishes,

R. K. Ilarris

References

1. Aner, J.A.c.s. q[J 747 (L96P)

2. Bothner-By and Naar-Colin, J.A.c.S. p!, 741 (L962)

t. Abraham and Bernstein, Can. J. Chem. 1% 216 (1961).

4. Lynden.Bell, Trans. Far. Soc., 2L 888 (L96L).

5. I,lhitesides, Beauchamp and Roberts, J.A.C.S. g!, 266, (L961).
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SPACE AND DEFENSE SYSTEMS
a Drvtsr0[ 0F ralncHlLD c^l.1ERA
AtI D I N STRU }I E IIT CO RPORATIO II

November 13, 1963

Dr. Bernard L. ShaPiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh 13, PennsYlvania

Dear Barry:

we have been exarnining the spectra of sorne cyanine dyes
dissolved tn 50% CDCIa - 50% (CFpCl)aCO as the solvent. Unfortunately,
at the dye concentrations necessary to obtain a reasonable N. M. R. signal,
the dyes have already started to form micelles. The data obtained to
the present are surnmarized in terrns of chemical shifts from tetramethyl-
silane taken as zero. The shift of the CHs- and CHa- groups attached to
the partially quaternized nitrogen appear to be a function of the substi-
tuents in the heterocyclic ring. The rnethine (-CH=) peak appears super-
imposed on the arornatic (=CH-) peaks. The aromatic (-6=1 shift just
indicates the approxirnate center of the aromatic peaks. We have now
prepared pure sarnples of the parent quaternary heterocyclic salts and
hope to obtain additional data on the effect of substituents in the hetero-
cyclic ring on the shifts of the alkyl groups attached to the quateTrrary
nitrogen and also on the degree of quaternization of the nitrogen. The
data are sumrnarized in the enclosed table. I hope this will renew rrly
subs cription.

Sincerely yours,

Jarnes E. LuValle
Director of Basic Research

JL: jc
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h] Mono.ttethine Cyanine Iodide
h] ttirrrethine Cyanine Iodide
[f] -g-U.thyl-Trirnethine Cyanine
Iodide
h] Pentarnethine Cyanine Iodide
[t] - t O -Brorno Pentarnethine Cyanine
Iodide
[I1 Heptarnethine Cyanine Iodide
hll Pentarnethine Cyanine Iodide
[ttt] -g -Methyl Trirnethine Cyanine
Iodide
[fffJ Heptarnethine Cyanine Iodide
[tV] t -Ethyl Trirnethine Cyanine
Chloride
[V] -t -Methyl Trirnethine Cyanine
Chloride
[V] -t -Phenyl Trirnethine p-Toluene
Sulfonate
[W] P entarnethine Cyanine Iodide
[VI] p entarnethine Cyanine Iodide
[Vttl pentarnethine Cyanine Iodide
[Vitt] Heptarnethine Cyanine Iodide
IVIII] Pentarnethine Cyanine Iodide

r. 56
r. 50

CHs
of 3 -Et

CIIe
of 3-Et

4.45
4. l8

4. Zg
?

4. 26

4. r5
3.59

CH
(Aliph)

7.63
7.45

7.55
7.45

.52

.49

7 .43
7.45

7. 80

7.84

CHz
of Rine

3.39
3. 50

3.47

CH
(Arorn)

7.60+0.05
7.45

7. 55
7.45

7. 52
7.49
7.48

7.43
7.45

7. ZO

7.84

7.70
7.72
7.79
7.38

9-Me

2.64

2.67

CHs
of ll-Et

2.87
Il-Me
2.66

CHq of
toluene

sulfonate

2.34

cFIz
ofll-Et

4.47?

1. 59
t. 52

40
z5

4.
4.

L, 54
r. 49
l. 50

7

7

7 48

t. 53
r. 51

r. 47 4.47
3-Me
4.42
3-Me
4.38
4.6s
4. 16
4. ZO

3.95e.86,
4. 00

l. 81
L. 57
r. 37
t.3z
r. zg

7.70
7.72
7.79
7.38
7. Z8?l
4.87
7. 28?
z. 24?
7.53?
z. 25?

[Vln] Trirnethine Cyanine Iodide l.Z9 4.OZ

-Bi s ( 3 -Ethylbenz othiaz oIyI\ )
-Bi s ( 3 -Ethylbe nz ose lenaz olyl )l
-Bi s ( 3 -Ethylben z oxazoLyl)7
-Bi s ( 3 -Ethyl-B -Naphthothiazolyl)l

Lv I LZ-eis (3-Methyl-B-Naphthothiazolyl)l
[vr] [z -eis ( 3 -Ethyl-a-Naphthoxazolyl)l
[vt] [z-eis (3 -Ethyl-4, 5-Diphenyl Thiazolyt)]
[vrn] [z-si" (3 -Ethyr Thiazolinyl)]

LI]
In]
[nr]
lrv]

l2
f->

lz
lz
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Dr. B. L, Shapiro
l'{e l lon Institute
4400 Fifth Ave.
Pittsburgh I3r Pa.

)x'rulr.ttlfln.t
951t21-tllltlD . 26.r.n

Novenber 11, 1963 ErE'rs1rt!.n npbnn

spectrum of xenon
rernarkab ly Iarge
an<l 1s129. Xenon
% was prepared bY

tv bv tl"re reaction
o'r 017 enriched
mode of the liquid

red in a Kel-F tube
perat i ng at I . l3 l.{c .
al peak with tt'Io
s söen in the enclosed
)/Brotvngt al (,I.
Nl''tR speETium of XeOFa.
n external reference'

Dear Barry:

l{e have just looked at the 017 Nl''{t'j'

oxide tetraflüoride (XeOFr) and found,q
snin-spin coullling constafrt betleen 0r/
oiyftuäride-0r/ labelled with 11.5 aton
nr. Jacob Shamir of the I'lebrer'v Universi
of XeF, with the stoichiometri-c amount
t^Jater.oThe derivative of the absorption
mixture of oxyf ltroride and llF htas nleasu
using a DP 60 Varian NMP. spectroneter o

The ipectrum appeared -as a stTong centr
svmrnetricallv äisposed satellites (as j
f igure) . A .sirni 1är pi.!qlg 1{as f oun{.-b
chem.,Phys. ld, 1029^, 1963) in the F19
The 017 thcn,iöal shift usi.ng water as a

was - 313,5 + I ppn.

The spacing betrveen the tt{o sate t lites i s 692 + 10 c op. s.
Eviclence that ['i,"t" satellites are due to spin-spii- coupti!9.
;i;h-x"tzO (spin I/2) is provided by the- fact that the ratio
of the area-oi the mäin päak to one of the satellites j-s 5.6
(äetertined b1' roeighi ng the paler qn!eT"fih9 ^t"1\) '. Thc cal-
i"f "t"O rat j.o f rom the' atrundänce of Xe I lv (26,24 %) is 5 ,62,

The other_5tahle isotopes of xenon have spin zeTo

"*."pi 
f or Xel3l rii.th a -spiir of 3/2, Apparently the coupling

in tiri s ca se i s nttclr tn-eaker.

!r,,i tli , who f irst reported (sci ence 140, B_9g) ( 1963) th
synthesi s änd i.nfra-recl ipectr"l 11ropgrtiEF of xenon oxyf luoride
h;; rrrgg"sted that the oxygen i s doub le boncled to xenon. The

large äiiin-spi.n couplinl_r ohserved lends:upp.olt to thu sugges-
ti",:ä thät xenon a-oi"Uitä1s are involved i n thi s bond.

.. 2
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It is interestin
anongst the 13 nuclei
greater than 20eo list
(Helv. Phvs. Acta 36,
spin-spin couplingT-h
has been observed wit

DS: 1g
encl.

-2-

g to note
ith spj
by Chr

70 ( 1e6
bound

FIrP3l a

.f . Reuben

November 10, 1963

Yours sincerely,

lJ
ed
I

en
h

that x"129 *a', includecl
n L/2 and natural abundance
ist and Diehl recently
3) wl3!ch should exhibit
:: ?:{zE.so 

rar coupring

J*-J L J
David SanueI
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I.ABORAIOIRE DE $PT[IR(}SCOPIT HERTZITNNT

ANNEXE DU

IABORATOIRE DE RECHERCHES PHYSIQUES A I.A SORBONNE

I, RUE VICTOR COUSIN, PARIS V'

PARrs, r.E l2 novernbre 1963

ODEon , 2,1-13 POSTE 263

r3z2/ 161/RF/MNF

Dr. B. L. SHAPIRO
Mellon Institute
4400 Fifth Avenue

PIT TSB UR GH I 3 Pa
LI. S. A

Dear Dr. Shapiro,

I arn sending you, herewith, sorne results achieved by
Messrs Dayan, Jouve and Widenlocher at rny laboratory. This concerns
developrnents in the sarne field as the paper previously published in
MELLONMR concerning N. M.R. study of gases with a Varian A 60
spectrorneter : "cornpressed gases under fairly high pressures" (l).

Due to the apparatus described below, Messrs Dayan,
Jouve and '//idenlocher enlarged the rnethod to gases and vapors under
low pressure These techniques allow therefore to cornpare the compounds
as liquid pure (or in dilute solution) to the sarne cornpounds as vapor, at
roorrr ternperature. In both case s, tetrarnethylsilane (f .U.S. ) was used
as internal reference : either Iiquid with liquid cornpounds or vapor with
vapor cornpounds

Apparatus used : The sarnple is a cornrnon tube supplied by Varian Asso-
ciates, capped with a pyrex rnicro-tap (or valve). The following schernas
explain the process to obtain both vapors of T. M. S. and compound.

vacuurn in the sarnple
about ?rnrn Hg cornpound to study

and T. M. S. (S'/,)
vaporized at roorn ternpe-

rature

cornpound and
T. M. S. as vapors
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The vapor pressure of the cornpound rnust be at least of
100 rnrn Hg at roorn temDerature, in order to detect the resonance
signal with a Varian A 60'

The rnagnetic susceptibility of vapor T' M' S' being not well
known but liquid T. M. s. being corrected for bulk diarnagnetic suscepti-
bility, we suppose, at first sight, t:hat positions of T. M. s. liquid and

vapor are identical (2). Work is continuing to deterrnine exactly chernical
shift between T. M' S. liquid and vapor

Results : In rnost cases, the transition frorn liquid state to vapor state

.otr""ponds to a shift towards increasing rnagnetic field, as below:

HC= C - CHO
Dilute lanor

T M. S. internal
I

Pure
I

4, 04 3, 28 2,75

Nevertheless, we point out sorne inte::'esting

o 51
cornpounds as :

T. M. S. internal
t-DV

it TC H
6 6 7 ,2.5 7,13

7 ,23 op.p-

5p.p.*

V PD

I l.
4Et,

3)

0

C H
6 IZ 5

and spectrurn of H CHO in vapor state (öC11O = I0,9

The couPling between NH and CH, in
in vapor #te and rneasured : J = 4,5 Hz.

Sincerely yours'

R. FREYMANN

(I) R. Freyrnann - MELLONMR n"58
(2) P. Jouve, G. Widenlocher, E. Dayan - C. R

NH(CH3)2 *.u observed

Ac. Sc. France 257,1079(1963)
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I.AWRBNCE MDIATION LABORATORY

BERKBLEY 4, callnoRNtl

Dr. B. L. Shapiro
I{lllon Institute
l+lrOO fifth Avenue
Pittsburg, Penn.

Dear Barry:

UNIVERSITY OF CALIFORNIA

Fluorine-Fluorine Coupling Constants

Inorganic Materials Research Division
Latimer Hall

November 12, 1963

ltre believe we ha,ve unravelled the subtle nature of fluorine-fluorine
coupling constants. l/üe explain the patte""t ol these coupling..constants on

the basis of two tiit 
"oopiing 

rnechanisms: the rrthrough-bondrr and the.
ttthrough-space" meähanisms. in the former, the interaction proceeds via
the eläctränic structure in the intervening boncls. This is the primary
*ä"nr"i"*-i;; p;"t,on-proton interactions. rt is highly dependent on the

ele ctron-ldthrlrawi.rg pot.r of the substituents on the carbon skeleton'
This contribution tä ine coupling constant goes to zero r'rhen the sum ofthe
electronegativities of the s,tustituents becomes sufficiently^high. The

Iatter mechanism-i" op.rrtive when two fluorine atoms are sufficiently.close
i;"$;"ä-;;-iü{ qrurä-is appre"iäuiä 

-ovärtap of their electronj-c clouds.

TSis lthrough-spacet interaction proceerls via an electronic stmcture where

there is no bond Per se.

Geminal(l) ".,a 
vicinal fluorine coupling constants vary i'ride1-y in

magnitude anA are <lependent on the electionegativity of the 9!h9I substi-
tuänts attached to tire carbon skel-eton. This suSlgests that highly
electronegative substituents withd::aw the excited triplet or-r-slate
electronsr' which are responsible for the lransmission o1l nuclear spin
inforrnatiän, from tht; bontls between the lnteract'inrl nuclei, thereby reduc-

ing the 
"orrplirrg 

constants. Tndeed, for a se_ries of halogen suhstitrrted
ethanes the obserweci coupling constints are directly proportional to the

srm of the Pau1ing efectrone[ativities of the substituents' The vicina]'
fluorine coupling constants in halogen substituted propanes also bear the

same relationship if an electronegrtioity of 3 is assigned to groups like
CFr. CFrC1, CF2B|, and CF2H. It Is to be nr.rted that on the basis of this
;;dil;;t;-ii"ifi"r'fl,uorinä atoms attachecl to nearly perflrrorinatecl carbon

skeletons w6uld be expected to shovl a z€ro corlpling constant, as is observed

in perfluoroethyl g"orpr. This_would also pre<11ct a z€ro coupling constant

throirgh ühe bonds üetwäen fluorine atoms separated b;v more than three bonds '
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The ffthrough-spacerr mechanisn r,ras postulated by Petrakis and
Sederhol-n to come about as a r€sult of the overlap of the electronic clouds
of the fl atoms rfienever the geometry of the molecules offers such

compounds o-trifluoromethyl ben fluoride, (
spectra of several

It) 2,3-uis-
opporüuni To test this we have studied the Nl'lR

(trifluoronethyl ) -pyridine , ( rrra rb, d 1r2-bis-(trifl uorometh;rl )-,'12-
dicyanocyclobutanes . x

62-23

uorine
ty(2 ).: (r)

G;:fi,: CF CF

CN 3
cl{ 3

I ü IIIa IIIb IIIc IIId

X : OCH2CII3T SC(CHr)3, p-CII3OCoH4

Compounds I and II show eoupling constants of 10.9 and 12.8 cpsr^
respectively. These valugq.,may be compared with those in trans-2-
ch1äroheptailuorobutene-2(3), in which the coupling constant between the
two CFj groups is 1.3 cps. Lle regard this magnitude as notmal for coupling
througfi iour- saturate d änd one olefinic bonds. Illhereas in this butene
cornpound. there can be no direct overlap of the electronic clouds of the '

f1u-orine atoms of the trans-oriented CTj groups, the geometry of molecules
I and ff allows suctr overlap due to the-proximity of the fl-uorine atoms.
The l-arge coupling constants in I and II nust be due almost enti-rely to
through-space couplipg. The fluourine NMR spectra of'compounds Illarbrcrd
have üeen'reporteä(li)i rrra and lrrb exhibit rtsinglet resonancesrr for
the trans-oriented CFj groups rahereas fIIc and IfId show substantial-
coupling betgeen the 6is-orjented CF3 ErouPs. One of the authors,
S.'prosüow(5) nas provided. us with t6e coupling constants of IIIc and IIfd'
differently substituted in X. They range from 10 to 12 cps. No doubt
the cis-oriented CFr groups in IIIc and IIId are sufficiently close to-
gether to engage in-oüerläp of the electronic clouds, thereby effecting
through-space coupling. As the fluorine atoms are separated by five
saturäteübonds, it i; not expected. that through-bond coupling is operative.
It is obvious that the compounds considered here fully justify the through-
space coupling mechanism.

This work in great,er cletail is being subrnitte<I to the Journal of (
Chenical Physics fär publication. Preprints are available upon request' 

J

Sincerely, ,1eil%
C. H. Sederholm

k^h

O/b

7.6

c
.ta I

0HS/SI{: ch

References:

tli
( r)
(l+)
(5,)

J. D;,er, Proc. Chen:. Soc., 27\, (lPft:)
L. petrakis and C. Ii. Sed|rirolmr'J. Cüer,r. Phys., ?q, LilJ3 (fgef )

H. i.1. Beisner, L. C. Brol.nt, anrl D. r'I-llliams, J. Iio1. Spectr,. 7, :85 (f961)
S. Proskow, ll. E. Simrnons, T, L. Cairns, J. A1. Soc. 85, 41il Q96])
S. Proskow, Priu"t., Conmunication
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BP RESEARCH CENTRE
SUNBURY- ON.THAMES

MIDDLESEX

ENGLAND
STRUCTURE OF DIPROryLENE GLYCOL ISOMERS

hle would Ilke to descrlbe the elucldatlon of the structure of three
lsomerlc dlpropylene giycols (npo) as an example of a very slmpLe technlque whlch
we bave used ln our J.aboratorles on several occaslons for dlstingulshlng between
lsomers. The three tsomerlc dlpropyl.ene glycole, I, II and III (R = H) are
fonmed by the ttall to tallt, thead to headt and rhead to tatlt coupLlng of two
propgrlene oxlde molecules durlng tgrdro\rsts. The Nl4R spectra of the three
!.somerlc dlols (f'tgure 1) cannot be lnterpreted unamblguously because of the
gnrall ehemlcal shlft between the CH2 and CH resonances. Now lf chemlcal groups
possessl.ng large magnetlc anlsotroples are attached to the molecules' through the
OH groups, then the chemlcal shlfts between the CIi2 and CH resonances are
lncreased. Thls enables the structure of the derlvatlve, and hence the orlglnal
glycol, to be deduced unamblguously from the NMR spectrum. In thls partlcular
case p-NOAgdI4CO O- groups are easlly attached to the molecule by condensatlon of
tbe respectlve acld chlorldes wlth the 0H groups' they have the requlred large
magnetlc anlsotropy and glve no bands ln the 4 to 9T regLon. Tbe prepared
nltrobenzoates of Lsomers A, B and C were examlned ln CDCIj solutlon and these
derlvatlves gave spectra (plgures 2, J and 4 respecttvely)-that could be easlly
and unamblguously lnterpreted.

In Flgure 2 the multlpLets at 6.28'l'and 4.69T character'lze the CH2

and CH groups respectlvely, the latter because of thelr low fleld posltlon must
be vlclnal to the nltrobenzoate resldue. Thus thls lsomer of DPG must trave the
structure I. (n = p-N02CGI4CO-).

In Flgure ) the CI{ rm.r}tlplet (5.98Y) now occurs to hlgh fleld of the
CH2 doublet (5.67f) tnus lt must be the latter which ls vlclnal to the
nl.trobenzoate regldue. Hence thls lsomer of DPG has the structure II
(R - p-Notg6naCO-).

In Flgure 4 tfre two sets of doubl-ets and rn:lttplets lndlcate tbat all
the CH and CH2 groups ln the molecule are ln dlfferent envlronments. The Flgure
4 nnrst be the-spectrum of the tmlxedt lsomer (ttl' n = p-NO2C6}I4CO-) of DPG. In
all. the three above cases asslgnments were conflrmed by lntegrated spectra.

Thus the spectra of lsomers A, B and c (tr'teure L) are those of the
structunea I, II and III (R = H) respectlvely.

I
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It nay be noted that the resonance of CH2 groups vLclnal to the
nLtrobenzoate restdue ls not shlfted to low fleld to the same extent as the
resonanoe of the CH groups ln the same !.nvlronment. Also the -CH-O- multlp1et of
lsomer II occurs at Ä tower fleld (5.g812) strength than the corFespondlng
unrltlplet (6.07?) for the trydrogen atom dn the rmlxedr lsomen III. Theee
dlfferencea are probably due to the dlfferent preferned eonformattons that these
derlvatlves of DPG lsomers take up ln solutlon.

The glyools and thetr derlvatlves were prepared by Mr: C. SLmpson.

s.A.

R.L.

cHr-cfi-c Ha-o 4 Ha -cH-cb

I
II

Iil

Paces L - 2
FLnrnes I - 4 1640 lncl

62-25

a

OROR

cHz-cH-o-cH-cH-r I t )
cHa

I

OR

cltz
I

OR

cHr-T-cH2-0-clH-cH,

CHa
l-

OR

OR

CM,ll

(Serlal Nos, 6zA6tz

2.

)
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SPECTRA OF DPG ISOMERS
8o Mc/sac

ISOMER C

6 6.43 7

@
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SERIAL No. cs/tcl,Tls?

ISOMER A ISOMER B

ilII

;l 6.6s 7
6,04

f''o,]
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SHELL DEVELOPMENT COMPANY
A DIVISION OF SHETT OIt COMPANY

EMERYVI LLE, CALIFORN IA

Irlovember ]-9, 1961

Dr, B. S. Shapiro
Mellon Institute
4ll0O Fifth Avenue
Pittsburgh 13 t Pennsylvania

Dear Barry,

f know that the renewal of n1f subscription to MELLOIür{R is
not due for several- months yet, but I thought I woul-d set a good
example for those who tend to be late (nyself jncluded) by being
early for a change.

I got a listing of BEQUfV from A. Douglas as offered in
MELL0NI\ß M. 59. TLris subroutine works beautifirlly except that it
does not maintain the couplirrg between magnetically equivalent protons
aL zero. I have added the 6 statements in the box below to accomplish
this:

12 NN=N-1

L3
14

DOIhI=f:NN
JI=f+1
m1\J=JI:N
rF(HB(rrr) - HB(J,l)) 14, r1, l+
IA(I,J) = o.O
C0l\flINUE

D010I=lrNN
etc.

If apy of the readers of MEI,LOMIR lmow of anyone who has
adapted the M{RIT anA/or NMRIN progra.ns for other than the IBI ?090
or 7O9\ computers, I would appreciate hearing about it.

Sincerely Jrours,

Ü,*a^/r'l

CAR: jel

C. A. Reilly
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ERYN MANIR COLLECE
riYN rawl. plLxaYl.val{la

190 1o

Dltli?IlNl ot clllrllTtv

18 November L963

Dr. Barry Shapiro
ItIeLlon Instl"tute
Pittsburgh, Penna.

Dear Dr. Shapiro:

I strould like to report some work done at Harvard
university in the hope that it will- be both suitabl-e materlaL
for circuiation i" W as ruell- as dorun payment for a

subscrlption to the Nonthly"'Letters'

(u l&tt
turba

The nuclear magnetlc d.ouble resonance (Ulmn) of ammonia
lt tras been described. l-n terms of the time-dependent per-
{top introduced by the second 1..f. fiel-d.I In addltiont

this d.escriptlonl inc1uded !tt. width of the proton,,Lines due
to relaxation through the N1+ quad.rupole moment.L'4 Recent
experiments indl-cate that this simple descrlgtfion_is adequate
foi 1ow magnltud.es of the second r.f . f leLd.)t* 

",.F{gure 
1-

shows observed and calculated NI\fDR spectra of N'*Hä recorded
by srueeping the magnetic flel-d. Proton resonalce--ig observed
at ll0 llcil with the second r.f. frequency at the Nr- res'nance
frequencV (7O.5 cps.), and of strength LL5 3 1.0 cps; JNTI =

43 .g j 0.3 cps .

Horrrevor, if the second r
and the nature of the fel-axation
on the populations and l"ifetimes
Figure 2 s}:o'w*; an observed NllDFt
fieLd at 35 + l- cPs.' and other
The calculation is based on the
above. Ttre failure of this desc
calcul-atlons based on a solution
the density matrix for the spin
l'Iangsne s s -P.edf ieLd derre 1 opmen t-r I

of changes of the 1ifetintes of stat
NIUDR of NH.r." The broadenlng clue to
present in'the ammonla obscured the
fteLd on l"ineshap somershat artd maltc

.fo field Is sufflclentlY strong,
mechanism appropriate, the effect
of the states is significant.
spec trum rti,th sec ond r . f .

parameters unctranged from Figure 1.
slmple description outlined
ription is obvious. PreliminarY

the equation of motlon of
tem fo11or'rin;'; thc B1oc:h-
ind ic a te that tl-re ef f ec t

es is very important ln the
trace amounts of rr'ater
effects of the second r.f.
analysis clifficul"t.

of
nI;

Ttre cli spl"ay of the calcul-a ted spec trrrni shorvn
rüas made on the on-1i.ne oscil-1"oscope of the TnIl 7C9O
usecl.. the Calcul"atiOns lrfere perforrncd Lt thc It{. I.
Center, ancl the research r'r'as supported by the lI . f .
N. S. F.

in figure 1
lnsta11-ation
. Computation
. ond the

T
tsl
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Central Research Laboratories, Minnesota Mining and Manufacturing Co.,

5t. PauI 19, Minnesota

Trltirrn NüR Spectroscop]r. I. 0bservation of High-Resolution Signals frorn

the UettlyL and Metlrylene Groups of Ethylbenzene. The Non-Radiochemi.cal

Use of Tritiun es a Tracer.

G. V. D.Tiers, C. A. Broun, R. A. Jackson, and T. N. Lahr

Iligh-reaolution üritiun NMR spectroscopy is here reported for the

first tiae. Our sanrple of neat ethylbenzene contained overall 32.1 curies

per m}. b;f conventional radioassay, which corresponds to about I aton

percent tritiun. I

The tritiun signal was wealc but readily located by nanual $ileep

fron the pnoton region (40 ncps), and was self-identifling as it cannot

be produced by any other nateriall. The spectrum consisted of two first-

(r)

order nultiplets, the higher-field one due to the -CH2T group being

apparently a triplet of triplets. the splittings, taken as couplirg

constants, were measured as: J(T0H) = L3.6 t 0'1 cps, and J(TccH) =

?.gO t 0.06 cps. Perhaps as a result of the 1ow signal-üo-noise ratio,

it was not possible to detect the potentially greater coroplexity of the

X-part of an A2B2X spectru#. The wbaker pe*, due to the -CHT- groüpr

Tritiqn has spin 1/2, and its NMR rss6nance frequency is the,highest
known for arpr nucläus, namely 45.414 mcps at.10'000 g]ups.. !3) II. L.
Anderson andA. Novj.ck, Phvs. Rev., L, 3?2 (L?47). (b) r: Blogh'
*. C. Graves, M. Packa"aääf. Spnce, ibid., E4 55L O94?).

Q) R. E. Richards and T. Schaefer, Proc. Röy. Soc. (lond.) W,429(1958).
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appeared to be a doublet of quadruplets, as would be expected for X ln an

A3BX case. The coupling constants were estimated as: J(TCH) = 14.8 t O.I

cps., ana J(TCCH) = ?.8 t 0.1 cps. If due allowance be nade for the 6.66fi

higher nagnetic noment of trltiunlb' one would predict J(IECI{) to be

8.16 t 0.02 cps.3. The observed chenrical shifü between the tritiun t'eat<s

62-35

(3) Our onn measurenents, based on an A3p2 analysls of the 60 mcps'
spectrum of neat ethylbenzene, are J(HCCH) = 7,65 t 0.02 cps., artd
A= I.3?? f o.o1o p.p.n., at 38oC. .

was !.355 t 0.006 p.p.m., in good agreement with the measured proton shift3.

No slgnal was found for aryI tritiura.

The possibility of using the @ NMR properties of

tritium in chemical studies has been demonstrated. Tritiun is very cheap,

about fiZ p., curie, and is carrier-free. The synthesis of organlc compounds

having high levels of tritiation, espeei.al\y at specific sites, is feasible.

No special shielding ls necessarly, the wa1ls of the tube being rnore than

adequate. Howeverr it is of utnost inportance that good ventilation and

other precautions against inhalation in case of breakage or spills be

provided. One-tenth of a m:illiliter of a I% tritiated organic conpound

would normally provide in excess of one curie of radiation, a most severe

h.ra"f. A further danger lies in self-radiation-damage leading to

(4) fhe rnaximal allowable triti
exposure is given as 2x10-7

um concentration in air for continuous
curies per cubie meter.

breakage fron pressure buildup, since a I0-curie sarnple could produce

over 1 m1. of H2 p"" d"y5.

ß) J. A. Stone and P. J. Dtrme, leOi_etfeq &eearch, -2, 353 (tg6ü.
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Mox-Plonck-lnstitut für Biochemie

Dr'.J. Sonnenbichl-er
8 München 15, den '/ . 11 . f 963

Goetheslrdße 31

Fernrof 59 4261162

Poslschließfoch 64

1,0b

Herrn
Dr. B. L. Shapiro
Me1lon Institute
44OO Fifth Avenue

Pittsbureh 13. Penns. (u. s.A. )

Sehr geehrter llerr Dr. Jhapilo !

An unseren Institut wurden in letztey Zeit ei_ne Reihe von
Chinolinderivaten l/ernessen. Durch Vergleich der Signale der
kernständigen Pi:otonen dj.eser Verbindungen läßt sich nrit ziem-
licher sicherhej-t eine Zuordnung durchführen, die für' den einen
oder anderen Ihrer Leser r.ron Interesse sei-n nag. AlIe Signale
sind j-n ppl,r-1{erLen angegeben, bezogen auf Te'brarnethylsitan : O
und in Ri-chtung niederes Fel"d mit positivern Vorzeichen verse-
lren. Gemessen wurden im allgemeinen O,2 m Lösungen in CCln
oder CDC1o.

AromatiSche Protonen einiger Chinol on- (2) -carbonsäure-(4)-ester .
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Aromatische Protonen einiger Chinolon-(4)-carbonsäure-(2)-ester. -A-
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Aromatische Protonen einiger Chinolincarbonsäure(2)ester.
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An einer größeren Reihe dieser Verbindungen wol1en wir versuchen,
die Beeinilussung der l(ernprotonensignale durch Substituenten
systematisch zLt erfassen. Vorläufig l<önnen wir nur qualitative
Aussagen rnachen : ..
Deutliche Signalverschiebungen treten ein bei änderung der o-
ständigen Substi tuenten :

H

II rl
t

at\
I

(1
,$

Fz
*9

a

z.
-I
F (x

t\o
ll*s i*

nie'Jeres Feld höheres Feld

ll-ine Beeinf lussung cler me-La-Stetltrng i-st l<aum festzustellen,
dagegen eine starke 1#echselv"'i-rl';ung zwischen Stellung 3 und 8,
sowi-e .4 und T .

Die \Ierbrei-terung cles :iignals (t:r) für den C3-tTasserstoff in
den Chinolondei'irzaien i.st eine -ro1ge der nröglichen Tautomerie.
Das ebenfal-ls trreite Signal frir den tautomeren I{asserstoff an
-NFI oder -OH liegb bei-.len ?-Chj-nolonen zwischen 10,7 und 13,2
FFrn, trei den 4-Chj-nolonen zwischen 9,15 und 9,8 ppm und ist nit
D.rO gut austauscl-r1-t.-r-r:. Die ii,gnale der 0-CH"-G::uppen erscheinen
ziüischen 3 , ? ttnd a.,2 l.'pllr, die der S-Cl{r-Grüppen urn 2 ,5 ppln.

.\,Lle Sr-rbstanzen vlurden i.n unserem Institut von D:: . E. Bieleert,
Dr . E. Härl-e und D;'. ''r. Schäf er dargestellt .

l,)ik /"/ *7zrt X o'-*'*L
t

4r-/,,,.*"
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THE UNIVERSITY OF CONNECTICUT
STORRS. CONNECTICUT

Department of Chemistry

November 20, L963

Dr. B. L. Shapiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh, Penna.

Dear Barry:

Permit me to use MELLON-M-R as an advertising medium. At
present there are no n.m.r. facilities here of any sort. Although
I intended to clean up alL outstanding research probl-ems at Esso,
the variabte temperature probe on their A-60 went "pooftt about six
weeks before I left. This resulted in several pieces of work, all
of which invoLved a temperature dependent n.m.r. sLudy, to remain
incomptete. I'Ihat I should like to inquire into at present is the
possibility of gaining access to a n.m.r. spectrometer with variabLe
temperature probe for a few days around the Christmas school vacation.
Could I make any such arrangements with someone located within about
2OO miLes of Storrs? Needl-ess to say such a deal- would be very much
appreciated I

SincereLy,

/g^ ,lrt*a
Eugene I. Snydel
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