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med brevets f8rfatt.are; i sadant fall maste referensen anges som "personligt 
meddelande". 



MELLON INSTITUTE 
4400 Pei-TH AvHNUB 

P1·r-rsuuaou 1a, PA. 

2 January 1963 

CONCERNING THE MAILING OF MELLONMR 

Since the inceptio_n of MELLONMR, over 4 years ago, we have borne the 

entire cost of producing and mailing this Newsletter. It has been a pleasant and, 

we hope, a useful endeavor. Our mailing list has now grown to approximately 140 

parti~ipants in some 16 countries. It must be readily apparent to all that to air­

~ all the issues, particularly the f oreign ones, would shorten the relaxation 

time of our budget by several orders of magnitude and would be completely pro­

hibitive. However, several MELLONMR participants (particularly foreign ones) 

have indicated a strong interest in the possibility of getting MELLONMR faster 

than surface mail permits and we therefore propose the following options for the 

future receipt of MELLONMR, effective with issue No. 52: 

(1) To continue exactly as at present. We will continue to bear all the costs, 

including that of surface mailing. 

(2) To choose to receive the Newsletter by air-mail and to reimburse us for 

this expense. Tiie table below indicates the cost of mailing a typical single issue 

of MELLONMR by air-mail to each of the countries indicated. Those who are in­

terested in paying these enormous rates are invited to send us 9 times the 

appropriate amount listed below (by whatever payment schedule you please) and 

we will see that MELLONMR is dispatched by ~ir each month. We leave it to each 

individual to find some form of payment which is payable in US funds here in 

Pittsburgh. 

Please let us re-emphasize that this air-mail plan is merely an option 

which you may exercise if, and only if, you have so much money and are so very 

interested that surface mail is inadequate. For the indefinite future, we are 

still willing and able to continue the original system. 

(Some participants have questioned us about why we do not make MELLONMR 

a more "regular", formal, journal-like affair, and charge a subscription price. 

It would be very difficult for us at Mellon Institute to do such a thing because 

of the legalities involved in the non-profit nature of our Institute even if we 

wished to do so, and we do not, for several reasons.) 

As usual, your comments are invited. 

B. L. Shapiro 
and 

A. A. Bothner-By 

MULLON INl:ITJ:TUTQ 

AIR-MAIL POSTAGE COST FOR A TYPICAL ISSUE OF MELLONMR 

U.S.A. and Canada $ .4~ 

Argentina 1. 50 

Australia 2.50 

Belgium 1.50 

Czechoslovakia 1.50 

England 1.50 

France 1. 50 

Germany 1.50 

Italy 1.50 

Japan 2.50 

The Netherlands 1.50 

Scotland 1.50 

South Afri.ca 2.50 

Sweden 1.50 

Switzerland 1.50 



VARIAN 
associates 

November 30, 1962 

Dr. Barry Shapiro 
Mellon Institute 
4400 Fifth Avenue 
Pittsburgh, Pennsylvania 

Dear Dr. Shapiro: 

Effect of Substituents on Vicinal Couplings 

Karplus' calculation of the variation of vicinal proton couplings with 
dihedral angle between the CCR planes has enjoyed considerable success in 
accounting for experimental results, and has recently emerged unscathed from the 
controversy over the relative signs of geminal and vicinal couplings. It 
promises to be extremely important for studies of conformation of molecules, and 
some workers have already used it for this purpose, making the assumption that 
other factors which could influence the coupling constant are small enough to 
be ignored or allowed for in a scale factor in the cos 2~ formula. Although it 
is difficult to get evidence bearing on this assumption it does appear that 
anomalous couplings can result when the carbon atoms are very heavily substituted. 

For example the vicinal coupling in 1,1,2,2-tetrabromoethane is only 
about 3 cps (measured from £he c13 satellite signals 1). This represents an 
average over the three rotational isomers: 

R R R Br ~ Br Br i )t HL1Br ( I) 
Br -~ Br 

(II) 
Br ' -- Br 

( III) Br -.-- ,, Br 
'/ \ 

R Br Br 

Statistical weight: 1-a a/2 a/2 

The Karplus equation would predict this to be essentially a gauche coupling (a -- ~ l) 
whereas since form I has less steric interactions between gauche bromine atoms 
than II or III, one would expect it to predominate (a ➔ 0). In general, studies 
of rotational isomerism of other bromine substituted ethanes usually form a 
consistent and logical picture--where steric and dipole effects would be expected 
to favor a trans configuration of protons the observed coupling is large, where 
they favor the gauche, the coupling is small. A very goo~ illustration of this 
point is the recent work on meso and dl 2,3-dibromobutane . Could it be that in 
tetrabromoethane the distortion of the CCR angle by the bromine atoms becomes an 
important factor in determining the coupling constant? It is perhaps significant 
that the c13 • C • R coupling (which we have measured by a double resonance 
method) is also anomalous, being only _l.l cps. 

Yours sincerely, 

R ~ f vttYV\.ci,V,., 

Ray Freeman 
Instrument Division 

1 . 2 ( Sheppard and Turner, Proc.Roy.Soc. A 52, 506 1959). 
2
Bothner-By and Naar-Colin, J.A.C.S. 84, 743 (1962); Anet~J.A.C .S. 84, 747 (1962). 



TELEPHONE 

5 4 9- 8111 

Ct-EMSfRAf\D 
RESEARCH CENTER, INC . 

Dr. B. L. Shapiro 
Mellon Institute 
4400 Fifth Avenue 
Pittsburgh 13, Pennsylvania 

Dear Dr. Shapiro: 

RESEARCH TRIANGLE PARK 

BOX 731, DURHAM, NORTH CAROLINA 

November 30, 1962 

Recently, in our investigation of model compounds of polymers, 
we found an interesting difference in the coupling constants between 
the a- (same carhop atom as the substituent) and~- (methylene) 
protons of some 2,4-disubstituted pentanes. Spectra of racemic and 
~ 2, 4-dichloropentane are shown in Figure 1. In the ~ compound 
the ~-protons are magnetically nonequivalent giving rise to an AB 
quartet which is further split by coupling with the two adjacent 

a-protons. In the racemic compound the~ -protons are expected to 
be equivalent and the spectrum should be a triplet.A triplet is 
observed but the central peak is split by about 1.5 c/s. This split 
cannot be explained by assuming nonequivalence of th_e . ~-protons as 
this should -also split_ the outer peaks of the triplet. A satisfactory 
fit with the observed spectrum can be obtained by assuming a difference 
in the coupling constants between the a- and ~-protons as shown in 
Figure 2. The calculated spectrum in Figure ·2 was obtained with 
Jat3 = 5.8 and Jaf3' = 7.1 c/s. No such difference in the coupling 
constants is necessary to explain the spectrum of _the ~ compound. 

This difference in the coupling constants could result from 
differences in the relative populations of the various conformers. 
It has been suggested by ·shimanouchi and Tasumi (Spectrochimica Acta, 
17, 755, 1961) that there is only one energetically favorable 
conformer of~ 2,4-dichloropentane but two favorable conformers 
of the racemic compound. It can be demonstrated from the models of 
the conformers proposed by Shimanouchi and Tasumi that, if the two 
conformations are equally populated, no difference should occur in 
the coupling constants between the a- and t3-protons. If, however, 
one of the conformations is more highly populated than the other, 
a difference in the coupling constants would be expected. 

We are presently investigating this split in the central peak of 
the triplet in the racemic compound as a function of temperature in 
an attempt to determine the energy difference between the two conformers. 

Sincerely, 

1/;C.~ 
W. C. Tincher 

p <ff ?YI <- ?J1 ~ 
P. E. McMahon 
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RIVER ROAD, BOUND BROOK, N. J. 

Dr. B L. Shapiro 
Mellon Institute 
4400 Fifth Avenue 
Pittsburgh 13, Pennsylvania 

Dear Barry, 

December 11. 196 2 

Here are two short items which may be of general interest: 

Water recirculator for the A-60: We've made some 
improvements in the A-60 magnet water recirculator which was described 
previously (MELLONMR 42-17). They include the use of a small laboratory 
water chiller to "top off" the cooling capacity of the system during the 
summer months. Details are available ior the asking. 

An inexpensive digital voltmeter: For those of us who have 
questioned the investment of /'V $1000 in a digital voltmeter for making integral 
measurements, the appearance on the market of a $287. 50 instrument (United 
Systems Corporation. Dayton, Ohio; Model 200) is of interest. We recently 
purchased one of these instr_uments and have found it to be adequate in our · 
preliminary trials. 

We. too, have been considering the relative merits of the 
various S/N improvement schemes. We wish to take issue with Ors. Ernst 
and Primas in their favoring of the "Dog" method over that of the "Cat" 
(MELLONMR 48-21). In our analysis of the situation, we assume that the 
spectrometer's noise power spectrum amplitude stays constant (i. e. , its 
noise is "white"), even out to extremely low frequencies. This appears to be 
the least adverse condition that anyone wishes to suggest. Thus, by sweeping 
more slowly, and filtering appropriately so that the highest frequency components 
of the spectrum will just pass the filter (the highest time constant which does 
not distort the spectrum)~ no improvement in S/N can be made if the noise 
power spectrum is truly white. For relative to the signals' amplitude, 
the amplitude of the noise at frequencies the same as or less than the new, 
reduced signal frequencies will remain in constant ratio. An improvement 
in S/N by sweeping more slowly could only be ""achieved if the amplitude of the 
noise power spectrum were to decrease with decreasing frequency. If the 
noise power spectrum of the spectrometer increases with decreasing frequency, 

•BAKELITE• PLASTICS 

Dr. B. L. Shapiro - 2 - December 11, 1962 

one would merely ma~e matters worse by sweeping more slowly. It is, 
therefore, concluded that any attempt to improve S/N by a filtering technique 
will have very real lower limits, and will depend largely upon where the 
minimum of the noise power spectrum lies for the particular spectrometer 
in use. 

The novel integrating technique of Dr. Crutchfield 
(MELLONMR 47-27) is, we believe, equivalent to a very slow scan through 

. the spectrum, and will therefore be affected by low frequency noise in much 
the same way as _standard filtering techniques are. 

The "Cat" approach to the problem is fupdamentally different, 
because all signals which do not bear a specific phase relationship co the 
triggering impulse are attenuated by successive addition, including those of the 
same frequencies as the spectral signal components. 

In our own investigations, we at first believed the digital 
computer approach ta be inferior to a method which would give essentially 
infinite resolution: the use of magnetic tape as a memory for an analog 
computer summing circuit. · However, the difficulties to be overcome 
in the automation of the magnetic tape system appear to have suppressed 
our original objections to the digital methods on the grounds of resolution-to-cost 
ratio, particularly in view of the appearance of commercial digital computers 
of convenient capacity. Furthermore, the price of adequate tape - analog 
apparatus is no less than that of the Cat computer. 

Very truly yours, 

/4~ f:lka~l-
William F. Beach 

WFB:RBH:mjk 

,/.? / p ,/ ,/ 
~ r~_,,,.( ,,.~ . ,, ~ -..-1<'·./--..-;:::::c 

RaYroond B. Hanselman ----



INSTITUT FOR ANORGANISCl1E CHEMIE 

UNIVERSITAT M0NCHEN 

Herrn Dr. B.L, Shapiro 
Mellon Institute 
4400 Fifth Avenue 
Pittsburgh 13 1 Pa. 

U.S.A. 

Sehr geehrter Herr Shapiro! 

@MONCHEN2, den 6.12.1962 
MflSfRSIR.1 

FfRNSP~fCHfR SS 79 76 

In den vergangenen Monaten haben wir uns vor allem mit 
NMH-Spektren von :ir-Komplexen beschti.ftigt und da offensichtlich 
die Azulen-Chemie groBes Interesse findet, mbchten wir Uber Messun­
gen an Verbindungen des Azulenium-Ions berichten. 

· Von E.0.Fisc her 1) wurden vor kurzeru Komplexe des Typs 
'Jr -Azulenium-Cr-:T-( Ci:;Hs) darge stell t. Bin Verglei ch ihrer Protonen­
resonanz-Spektren mit denen des Azulenium-Ka tions [Azulen in 
CF3COOTI, nach loc.cit 2 )) oder homologer Ionen • erg~b fUr die Kom­
plexe und die freien Ionen im Prinzip ti.hnliche Spektren. In der 
Tabelle sind die chemical shifts der stti.rksten Linien in ppm gegen 
TMS als auBerem Standard zusamme ngestellt, Dabei handelt es sich 
um Ringprotonen oder Protonen von Methylsubstituenten an den be­
treffenden Stellungen des AzulengrUstes. 

Wti.hrend die Signale des PUnfringes stets recht tihnliche 
chemical sh i fts und bei hoher Aufli:isung auch ahnliche Aufspaltungen 
zeigen, trete~ bei den Siebenring-Protonen gri:iBere Unt erschi ede 
~uf. Bemerkenswert ist die starke Aufspaltung der Siebenring-Pro­
tonen der homplexe. Die entsprechende Erscheinung, daB sich nti.mlich 
die (4,5,6,7 1 8) Stellungen am Siebenring in den Komplexen in ihrer 
elektronischen Umgebung stlirker voneinander unt erscheiden, folgt 
aus den chemical shifts der f·lethylgruppen-Protonen. FUr <las 
4,6,8-Trimethyl-azulenium-Kation finden sich drei Signale bei 
2 .66, 2.62 und 2.56 ppm, im komplex gebundenen Zustand jedoch 
bei j, oo, 2 , 88 und 2,75 ppm gegen TM8 bei tieferen Feldern. 

Zur Zeit sind wir damit beschtiftigt, mittels FHEQINT IV, 
das wir von Herrn Prof. Bothner-By ( z .Zt. hi er in MUnchen) bekamen, 
zu einer befriedigenden Interpretation der Spektren zu ge langen. 

FUr die regelmi:il3ige Sendung der MELLONMH Let Lers , die 
uns viele Anregungen bieten, darf ich Ihnen rechl herzlich danken. 

Nit freundlichen GrUBen 

Heinz P. Fritz) 

?J-~~ 
( C. Krei.ter ) 

- 2 -

d-Werte von Azulen:t.um-Verbindungen (ppm gg. TMS, auJ3erer Standard, 
bei tieferen Feldstarken bz. auf TMS, gemeesen mit Varian A-60) 

Substanz 

Azulen 

4 1 6 t 8-'l'I'i-
methyl-
azulen 

2,4,6,8-
Tetra-
methyl-
azulen 

Azuleniwn-
c!'(c

5
tt

5
) 

4, 6, 8.,-'l':ri­
methyl­
azulenium-
Ur( U5H~:) 

Lsg.mittel 

CF3COOH 

C1!1 3COOH 

cs 2 

cs 2 

Stellungen am Azulen-GerUat 
1,1' 2 3 4 6 8 5 7 

3. 74 7 .2, 7.33 

3.63 2,13 6,9o 

3,93 6,55 7 .11 

8,41 
8. 47 
8,51 
8,53 
8,65 

~ 
2,66 
2,62 
2,56 

~ 
2,55 
2.52 

.... 
6.24 
6,o5 
5.64 
5,6o 
5,48 

3,61 6.60 7,32 ~ ~-.,--_,I 

3,oo 
2,88 
2.75 

~ 
8,21 
B.08 

8, 11 
7;,94 

1 

~ 
5,61 

Protonenresonanz-Spektruw ueti Azulenium-Cr-(C5H5) 

Die Azulene wurden freundlicherweise van Herrn Prof.K.Hafner 
zur Verftigung gestellt. 
1) E.O.Fischer et al,,noch unverUffentlicht . 
2 ) S.S.lJanyluck und W.G.8chneidin,JAOS 82,997(1960) 



Dr. Bernard L. Shapiro -3- November 21, 1962 

the case because the trace conditions were not satisfied, After one itera­
tion which will force the trace relations to be satisfied, the real starting 
values are r,1 = 13.6, !',z = 4,3, {. 3 = 6,1, and r,4 = 0,4. Further, it should 
be noted the !',1 and !',z have in general smaller radii, Hence, the shielding 
values must be known much better than the coupling constants - a surprising 
result, 

In conclusion it may be stated that for highly mixed ABC systems many iter­
ations, maybe in the order of a thousand, are needed for convergence, Son1e 
of the solutions will probably converge more readily than others. The inver­
sion of pairs of energy levels has been found by Charlie Reilly to lead to a 
convergence to the other solutions, He , at present, is investigating this tech-
11ique, H, Kummer (MELLONMR 49) has recently pointed out some other sum 
rules which if incorporated in the iteration scheme may aid in this problem. 

Best regards to you and the readers of MELLONMR, 

JDS:jk 

M 
E 
L 
L 
0 
N - M - R 

Sincerely yours, 

(]'}·>v;,;.... 
tJ• DJSwalen 

A monthly collection of informal private letters from laboratories of runr. 
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, 
andthe material quoted must be referred to as a "Private Communication". 

Ifilfil~If 
Dr. Bu.r-ry L. S h a p i r o 

Mellon Insti tute 

4400 Fi~th Avenue 

pit t B ~ u r g h ' Pa., USA 

IHl!l:Zl:ICl1EN IHIE NACHRICHT VOM UNSUf NACHRICHTVOM 

6fl'lfff Dear Ur, Shapiro, 

LUDWIGSHAffN A. lHflN 

llcmptlabora tor ium 

UNSflf ZEICHfN 

Dr.Brii/Hr 
TAO 

6, 12. 196;? 

'J'h .Ls is my first contr .Lbution to lvl!•:LLO-N-M-Il. I apologize for tha delay, 
but you know the troubl es witl1 my eyes . 

t,CHtH;JOi~R, H,-:RNo'r ~:JN and POPLE -iri tlwir fi.ne invastigation about the 
NMll-s1iuctrum of ]-lyridi ne (Can,J . Chem. 35, 1487, 1957)- reported the 
influe11ce of the solvent on th e spGctrum, especially on the chemical 
shift di.fL;rence \JJ.:. - , , , and ):~- -- l '"' • 

Investigating_ the MMH-spectra of substituted p,yri.dines (z.1n ek trochem, 
66, 159, 1962) I was intei·estGd in this effect. As a test substance 
I took 4-Me thylpyridin o (\, -picolill0) th e simple spectrum of' which 
allows to gain Uw chemic'a1 shift difference )11,\ - v"' immediately without 
further calculation. I used the VAHIAN-V-4300'-JIR-instrument (60 MHz) 
at a temperature of about 26°c. Tho concentration of the solutions was 
approximately 20 % by vol. ( of course, the molar concentration would 
bee bet ter figure for this purpose; but it is more time consuming to 
work with; I checked several points of the results with solutions of 
a molo ratio 1 1 10 and found at the whol e the some behavior), 

Trying to arrange the meas ured chemical shift differenceq by a physical 
parameter characteristic of the solvent I failed until I chose the 
e l octrical dipol e momdn t (usual table values). The graph shows the 
results. Thero are thrdd clearly distinct groups: 

1, Strong.Ly associ4 t ed solvents as water, alcools aud acids with a 
dipole momeh t of about 1,8 D show various chemical shift difference 
without knowable r e gularity; 

2. Aromatic and quasi --aromatic solvents show an approximately linear decay 
of the chemical shift di.fferenoe with rising dipole moment, 

3. Non-aromatic solvents g ive an approximately linear dependence too, 

May be the electric dipole nlonwnt ts not th e best way· to coo.rdiHate the 
re.Lationship •bet11e,1n the chemical shift difference and the solvent, but 
I did not find ano ther one, Perhaps, these results encourage the 
theorists to some ideas upon the measured effect. 

Your~ sincerely 

(wffile1.~/ /- /l ----

V1 

~ 



ESSO RESEARCH AND ENGINEERING COMPANY 
CElNTR.AL BASIC RElSEARCH LABORATORY 

P/J. V .• MITH, Jfll . 
A••T. Olfll&CTO'I 

Dr. B. L. Shapiro 
Mellon Institute 
44oo Fifth Avenue 
Pittsburgh 13, Pennsylvania 

Dear Dr. Shapiro1 

P. 0. BOX -'5, LINuElN, N. J. 

December 10, 1962 

The question of the temperature dependence of vicinal. coupling 
constants, arising from changes in torsional motion, has been raised 
1n various forms in the past. We have recently evaluated the tempera­
ture dependence of the couplings between nuclei gauche or trans oriented 
using a potential of the form V=Vo/2(1+cos-y;), and assuming an angular 
dependence of the coupling constants J=J0 cos2¢. Assuming a Boltzmann 
distribution, then 

5120° _ Vo cos-y; 
o (e '2R'lf) d¢ 

where m,.l for trans nuclei, m=2 for gauche nuclei. Numerical integra­
tion. on a digital computer gave the following dynamic values of (J>/J

0
• 

For the static problem (¢~1Boo, 6Qo) this ratio for trans ana gauche is 
1,00 and 0,25, resp. 

Vo/Tl (J>/Jo Vo/Tl a>/Jo 
{ cal deg- K} ~ gauche { cal de§- K} ~ gauche 

50.0 0.9909 0.2541 15.0 0.9659 0.2671 
4o.o 0.9885 0.2558 10.0 0.9429 0.2785 
30.0 0.9844 0.2578 8.o 0.9243 0.2878 
25.0 0.9810 0.2595 6.o 0.8950 o. 3025 
20.0 0.9757 0.2622 4.o 0.8500 0.3252 

Dr. B. L. Shapiro Page 2 

Interestingly, variations of 5~ in the individual couplings may 
be expected to .occur in an accessible range of 1emperature, even though 
the observed coupling in systems with 3-fold symmetry, J(observed)aJ 
(trans)+ 2J(gauche) .. l.5J0 , is temperature invariant. The latter has 
previously been demonstrated by Gutowsky, who used a similar theoretical 
mod.el and who also furnished experimental. confirmation (J. Chem. Phys. 33, 
843, (1960)). 

Sincerely, 

~Q.~/4 
EUGENE I, SrqDER 

EIS/Jp 

ESSO RESEARCH AND ENGINEERING COMPANY 
CENTRAL llASIC RESEARCH LABORATORY 

P . V . SMITH. JR 
ASST. OIRICCTOR 

Dr, B, L, Shapiro 
Mellon Institute 
4400 Fifth Avenue 
Pittsburgh -13, Pennsylvania 

Dear Dr, Shapiro: 

P. 0. BOX -'5, LINDEN, N . J. 

December 21, 1962 

In my recent contribution to MELLONMR, dated December 10, 1962, 
I have made an obvious error of fact to which you should call attention, 
On page 2 I state, "• .. in systems with 3-fold symmetry, J(observed = J 
(trans) + 2 J (gauche) = 1. SJ0 , ••• 

11
, whereas the correct statement should 

read, "•., in systems with 3-fold symmetry, J(observed) = l/3(J(trans + 
2J(gauche)J = O,SJ0 ,,,." 

I'll try to be more careful . in the future! 

Sincerely, 

Eugene I, Snyder V1 

'T 
c5 



JCH -CH. 
3 3 

;r 14 

+1.0cps 

- 2.4 cps 

+ 2. 6 cps 

in JI ( 1 3) 

in III (17) 

in IV ( rn) 

all hnve tl1e waguitudes and signs (rolativo to tbe vicinal Cll-C lf 

coup ling ) vredi ot ed l1y t heo r,y 14 • 
2 b) 'l'he coupli.llgs are expec ted t o have a cos G de11 e n dence on 

C C l[ . 1 I 4 the angle G. 1io t woen th e 1r or!Ji t n.J. on U .
1 

a nd tl1 e 
1

-
2

- . p n.ne • 

In this wo:y· the large i'ive - 1,crnd coup l ingn in V to VIII are to be 

ra tionalized . 

_. 2 . 5 c1,s in V (ref 19) 

in VI ( 2) 

in vn ( W ) 

in V11J ( ::: 'I) 

It al!..lo 1i pr,ears t o u s , t ha t t ltn long range COUJ.llin1_; reported 

Ly Handall 4 belongs to the me t l1;_1 l ;_;rou p cat egor,y and t lms doc s not 

1·equire ans of t he diene-l ike u tructure~: of , ,lwc c a and Preerno.n 3• 

3. 

('l'he diene - like structure :in tlieir examp l e '( unfortunately connect::i 

the hydrogens wi t h t l,e srna1le1: lone- rirng-o coupl ing . It is in t ero :rting 

to note, tho. t a nimi lar s t ructure wu~; dravrn b:1 GutowGky antl Por t e 

to ex11l ai JJ til e fact t lie J ,_,,. i[J l ar;·· r,r tilau J ,_ 6 :i 11 t l1i e11of3 . ? -b]p,y1:ro l e ). .. ) _, 
Vie npoloGize for fillinG u p micil a lot of ;;1 ,ace l'litll reference 

to 1, ut.1li shed material, l.Jut tiillce t h ere !ta:J Leen sorno di:.;cussion on 

matters where tL iLl inforrnati.on k1.1, - a 11 1>aro ntl.~• - bo en missi ng 11e 

t liougli t it mi gh t Le helpful to put it under the e;ire s of tho Be in­

terested. 

Yours sincerely, 

0-'~ 
Salo Grono\'iitz 
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CZECHOSLOVAK ACADEMY OF SCIENCE 

INSTITUTE OF ORGANIC CHEMISTRY AND BIOCHEMISTRY, 

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

Dear Dr. Shapiro: 

Ne cvltlitt 2, 

PRAHA 6 

December 12, 1962 

I appreciate very much you have added my name on your 
mailing list for the MELLONMR Newsletter and I find your 
information journal a very enjoyable reading. 

In connection with our previous studies of various 
physico-chemical pro1erties of the biologically active compound -
6-azauracil riboside (6-azauridine} I have also measured its 
mm spectrum in order to determine its conformation and to 
compare its spectrum with that of uridine. 

~~20H 
Considerable attention has recently been devoted to conformation­
al studies of various nucleosides2• 3 in aqueous solution by NlV!R 
using the Karplus4 relation. 

I found the following coupling cons tan ta JH "H., for some 
of our compounds: 6-azauridine 3.1!002 cps, uridine ~? 3.a!o.4 
cps; 4-thio-6-azauridine 3.2!0.4 cps. From these values it might 
be assumed that the conformational differences between the above 
compounds are small. A feature characteristic of the riboae 
part in the NMR spectra of uridine and cytidine, as previously 

2 observed by Jardetzlcy, is the presence of two prominent groups 
of peaks - one due to H;, Hj, H4 and the second to 2 H5. The 
spectrum of 6-azauridine is~ however, quite different in this 
region (see Fig. 1): The peaks due to H;, H5, H4 are well 
separated and spread over a larger frequency range. 

STaU-571/61 

- 2 -

H 

2H' 5 

The introduction of nitrogen into the base (uridine - 6-aza­
uridine} is seen to produce a marked change in the spectrum of 
ribose in spite of the near values of their J~Hi coupling 
constants. The ribose part of the NMR spectrum· · of 6-aza­
uridine resembles more the corresponding spectra of purine 
riboaidea2• 

We hope to carry out a detailed analysis of the NMR 
spectrum of 6-azauridine and related compounds in order to throw 
light on this experimental finding. 

The sample of 6-azauridine was a high purity product 
obtained by fermentation process1 • The measurements were per­
formed on a Czechoslovak high resolution NMR spectrometer 
operating at 40 Mc/a. Sample volume 1 ml; 20 wt.% solutions in 

n2o. 
References: (1) J. ~koda, Vo F. Hess, and F. ~orm: Experientia 
13, 150 (1957); (2) c. D. Jardetzlcy: J.Am.Chem.Soc. 82, 229 
(1960}; (3) R. u. Lemieux: Can.J.Chem. 39, 116 (1961); 
(4} M. Karplua: Jo ChemoPhya. 30, U (1959). 

Yours sincerely, 

V1 
I 

G:i 
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RESEARCH CENTRE 
PETROLEUM DIVISION 

SUNBURY-ON-THAMES 

ENGLAND 

DEHYDRONIOVIN AND N:r.OVIN S'l'RUC'.rtJBES 

Recently we wore oek-.d to confi.rln the atructure of n.i.ovin» a oub6tunoo obtained 
by Dr. lfoBo King and J .J. Hobbs from a ha1•dwood extx•aotp and ita dehydrogenation produot 
cleh.Ydroniovin. The spectra of these two compounda, Figur.is 1 and 2 wex•e obtained at 80 
llo/aeo0 the t'requsnoy at which we are now op.irat.ing our modit'ied Varian spaotromater 
(Kellonmr No. 41). 

The phyaioel oonstantas of debydroniovin ouggeatod its possible identity .'irith 
tetrodflhydro- otobain which was recently e:mruned by Gilchriat, Hodges and Porta (J" P 1962 
1980). · ~ 

A_ oomparison of the H1 spao.tra of dehydroniovin r.J.th the apactrum of' tetrad0h,ydro­
otobair.i publi1Jbed by Gilchrist et al, confi:i.·med the identity of the3e t wo oampowidfs, whilst 
a quantitative spectrum oonfirmed the presenoo of sixteen b,ydrugen atoms. Our 80 Mo/aeo 
apootrum» however, showed foa.t~a not visible in the 60 Mo/sec spootrum, whioh :t'w-thar 
de:fined the atruoture of dehydroniovin as Ia In the aromatio t•egion there were two AB 
quartets and two .sioglet;a. The two high field 1110mbers of the qual'"tet ccnrb:·od at 30 J6 T 
ohowed fine splitting (20/aoo) oharaoteriatio of meta coupling . Thus the struoture of 
one aromatic ring in the moleoule must be IIo Given the chemical evidenoe that tba remain•• 
ing two aromatio ringis were fixed aa in naphthalene and the tuo methyl e,'l"oups were in the 
2, .} poaitiona, the p1•eaenoe of the aeoond AD quartet in the speotx•um eliminated tho 
possibility that one methylene-d1oxy g1•oup was attaClhed to the 6,. 7 poaitionn. T:1e two 
methylene'"'dioxy groups wera chnl•aoterlsed by bands l!l:i; 4.001' o.nd 4. 28 ,- • 

The tox'l!lul.a tor niovin waa thought from chemical e,<idono@ ie C and H analyaea 
and abisence of reduoibb double bondai to be C2off20o4 • a. phenyltetrahydro naphthalene 
derivative~ but the integi•al of its Mm spectrum was equivalent to only eisbteen hydx•ogen 
atoma • This result showed that another double bond wa:i preeent 0 'fhe presence of oyclo-
p1·opime hydrogen atOllltl wua eliminated by the abaenoe of absorption in the 9o4T z-eaion. One 
methyl group WWI attached to a saturated CH group while the other waa attached to an 
un11aturated oarbon atom. The:i·e were only five aromutio hydroB<m a.tolll3 in the molr,oula thus 
th@ only position for tbe double bond 1a bstwaon poaHi.ons 3 and 4 (Ill)o Complex multipletti 
ot tho oorreot intensity betwsen 6.9 and 7o9)' oollfi~'iil the pl'fiaenoo of' tho ben»ylio typa 
h,Ydrosen o.tOll'U'J on poaitiollB 1 and 2. 

However~ in oontx,ru1t to dehydronio'ITin it 11111a the high :field 111ethylene-dicur.y 
l"eaonanoo and not th~ low field one wh:i.cb T1aa a oloaely spaced quartet o~ banda ., 

Porte (loo . oi t.) obuerved that the high field ( ring A) methylone--dioxy resowmou 
of otobun, IV~ was an AB quartet. He explained that this arose btH\lll.Ula the tw_. hydrogen 
atowi of the mothylane- dio:icy group which was o.ttaoh1:1d to posi tion.s 5 and 6 w~re not 

s,Yllllll,etriof.l.lly pl.Aoed with :roapeot to tho 'ii electron ourrent of ring C Q It 1a probable 
that the AB quax-tet (J .. 1o.5o7soo, 8 .. 5o2o/oeo) at 4.45.,. in the epaotrum of niovin due 
to the metlcyleno, 4 dioxy hydrogen ato.wa arieea tor: the arune rea.aonu. As nth otobain the 
rlns O methyl.ane-dioxy resonance of rdovin :le a sinslet. 

A Courtauld model of debydl.-ordorln allowed that the rotation of ring C abou~ the 
C4 SDd C9 bond nae aeveroly relltrioted and that the ring A uie~lene~cli.o:Q" hydrogan atoms 
nre a_ymmetrically plaoed wi. th respeot to the electron currant of ring C and of' the 
naphthalene ring syotem. Beoawsa of this equ.ivaloMe the band ohara.oterising these two 
b,y'dro&en atolllS is a oharp singlet. However, the ring C m1:1thylene-dioxy hydrogen atoms 
are not s;vmmetriot:llly dioposed to the shielding influenc;ies of the naphthalene rings 0 thua 
a emall (& "'1.9c/sec) chemical shif't betwGon tbeir reaonanoao ia observed. 

I!':rom the moleoular model of niovin it oan be aean that the slightly greater degree 
of rota.t:,.onal t·i·eedom of ring_ C might averaae out the much v,as.ker abiolding influence of 
the dibydronaphthe.lene ri.JJ8 system at the ring C methylene-diox1 hydrogen atom:s and 
consequentJ.y they are oha:i.-aotorised by a single ahax-p resonance. 

We 15hould like to thauk Dr. F.E. King for ptnmission to use this material which 
will be 1.ncox•pora.ted in a f'utlll--e paper on tho structure of niovin and dehydrordovin. 

l !!i ~ 
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VARIAN AG • SWITZERLAND 

HEAD OFFICE GUBELSTRASSE 7 · ZUG • TELEPHONE 042/44555, TELEX 5J452 

Dr. B. Shapiro 
Mellon Institute 
4400 Fifth Avenue 
Pittsburg 13, Pa. 
USA 

Dear Barry, 

THE RESEARCH LABORATOflY · ZURICH U 
Pl•••• ropl; to KLAUSSTRASSE 43 • TtLEPIIONE 051 /4724 20 

December 15, 1962 

The chemical shifts of non-alternant aromatic hydrocarbons 

are of considerable importance for checking of theoretical 

charge density and ring-current calculations. Since there 

is still uncertainty in the line assignment of the seven 

membered ring protons of azulen~i 2 )we hoped to ge t additional 

information by comparing the A-60 spectra with those measured 

on the ml.-100 spectrnmeter (Palo Al to) . 

The protons of the five membered ring give rise to an AB2 
spectrum with JAB = 4.0 _:t0.2 ops. l•'or the seven membered 

ring protons we tried the ~ssignment of a first order AB2 x2 
spectrum, where A correspond to the proton on C-6, 13 to the 

protons on C--:-5 and C-7 1rnd X to the protons on C-4 and C--8. 
I J _____ ·, 

'.l ...-;;;:----....___,,;,,, ~ (, 
"'-::-J .______ :::_.:::::/.. 

j ~ ':, 

The transitions of Lhis system were calculated usint~ Corio's 
. 3) . • 
tables for the parumeters: JDX = 9.5 ops, JAB = 9.35 ops, 

JAX = 1.5 ops 3(A) transition: 449.0 cps at 60 Me and JBX 

= 9,5 ops, JAU = 9.30 cps, JAX = 1.5 ops, 3(A) t runsition : 

748.8 at 100 Mo cps. 1rhe numerical vulues are given Jn 

tHble 1 uncl the [;pli t tinr, fH:1ttem is shown in the A-60 spec truin 

in fig. 1. The lines observed show good agreement with the 

01:ilculated frequenci.es except Lt1ose onrrtisponding to thu 4(A) 

and 2(A) transitions, which differ ut 60 Mc l.4 cps rtisp. 

l.'( ops and at 100 !Vin l.2 c ps ret'lp. 0.5 cps. ll'or the parc:1-

meters: JBX = 9.5 cps, JAU = 10.5 cps, JAX = 1. 5 cps and 3(A) 

transition: 448.0 cps at 60 Mc and JBX = 9.5 ops, JAU = 10.j cps, 

Kl.YS1'RONS, n~AV~U~~ WAVt:.. ~·~rn~s. BACK WAUD W A~ (: t) ~CILl.A I li t<$, UNI. A lt ACLt:l LHA fUH~. M IC l<OV./ A Vt SYh I LM C.:U tM-' UMt:N I ~ 
R. f. SPECTROMEHRS, MAGNE rs. MA,; NEI 0MOEH S. STAL OS, POW£t< A MPI 1r1rns. GRAPIIIC ll(COHDU< S 

VACUUM PHOOUCTS. Al:Sf· A l<Cfl AND 01:.VtLOPMEN r SEHVI Cf:$ 

- 2 -

JAX = 1.5 cps, 3(A) transition : 749.B ops at 100 Mc better 

agreement for the 4(A) aud 2(A) transjtion is obtained. 'rhough 

the t·e is a further splitting by JAX into smull tripletts the 

2(A) and 3(A) transitions with a theoretical difference of 3,9 

ops at 60 Mo or 2.5 cps at 100 Mc should be separately resolved. 

Some data illustrating the dilution and solvent dependence in 

isooo~ane, cc1
4

, so
2 

and (CH
3

) 2S=0 with TMS as internal refer­

ence are given in fig. 3. The dilution shifts of the five ring 

protons are relatively small, whereas those of the seven 

membered ring protons especially of the proton on C-6 are 

considerable. The solvent shifts between the measurements in 

cc1
4 

and isoootane show that the polarisability of azulene 

cc1
4 

is already remarkably augmented. In so2 (liquid) and 

, WH
3

)
2 

S=O large dipole-dipole interactions can be observed. 

Sincerely yours, 

l) Pople, Solmeicter and Bernstein, High Resolution Nuclear 

in 

Magnet Resonance, New York (1959) 

2) S.S.Danyluk and W.G.Schneider, Can. J. Chem. 40, 1777 (1962) 
3) ]) .L.C~rio, Chem. Rev. _§_Q., 363 (1960) 

4) estimated values, lines not separately resolved. 

~) 0.3 molar solutions of azulene in non-degassed cc1 4 with 
'l'MS as internal reference have been measured on a A-60 
s pectrometer und on an HR-100 spectrometer 
The absolute chemi.cal shifts of the A-60 spectrum should be 
accurate _±lcps relative to 2% benzene in 001 4 with TMS 
intern (436 eps), the relative ones _:!:0.25 ops. The Hne 
frequencies of the 100 Mc spectrum were determined by the 
~iggle-beat method on the scope, using a counter with an 
accuracy of _±0.1 ops. 

V1 
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TABLE 1 

A B2X2 spectrum of seven membered ring protons in azulene5 ) 

bO Mc 
calculated3) 

100 Mc 
transition1 ) experimental intensities experimental calculated3) intensities frequencies frequencies frequencies frequencies 

J/A=0. 35; J/A=0.22; 
J AB=9.35 cps JAB=9.3 cps 

1 (A) 10.5 10.7 0.49 10.1 10.2 0.63 
2 (A) 1.54) 3.2 0.71 1.54) 2.0 0.87 

3 (A) 0~(449.4 cps) 0 1.00 0~(748.8 cps) 0 1.00 

4 (A) - 9.0 - 7.6 1.80 - 9.6 8.4 1.50 
5 (B) .,,22.25 4) -22 .6 2.80 -37 .6 4) -37 .a · 2.50 
6 (B) -23.25 4) -23.4 2.51 -38.6 4 ) -38.6 2.36 
7 (B) -31.25 -31.0 1.49 -46.9 -46. 7 1.63 
8 (B) -33-25 -33-3 1.20 -48.4 -48.0 1.50 

-- --- -· ---·--------------·--• ·-----·· - ---
J/A=0.40; J/6.=0.25;J=l0.3 
J AB=lO. 3 cps cps. 

1 (A) 11.5 11.9 0.44 11.1 11.4 0.60 

2 (A) 2.54 ) 3.9 0.65 2.54) 2.5 0.84 

3 (A) 0~448.0 cps) 0 J.00 0-:,,(749.8 cps) 1.00 

4 (A) - 8.0 - 8.0 1.91 - 8.6 - 8.9 1.57 

5 (B) -21.3 4> -21.3 2.90 -36.64 ) -36.4 2.57 
6 (B) -22.2 4> -22.2 2.56 -37.64) -37-2 2.40 

7 (B) -30.2 -30.2 1.44 -45.9 -46.l 1.60 

8 (B) -33-2 -33.2 1.09 -47.4 -47.8 1.43 
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Max-Planck-lnstitut fiir Biochemie 

Dr. J. 3ou11enb .i.chle1· 
8 M0nchen 15, den ] 7. l'.!. l\JG:~ 

GoetheslroOe 31 
Fernru(S94261/63 
PostschlieBfoch 64 

Max-Planck-lnstitut fur Biochemie 

:>.. BlottzumSchreibenvom 17.12.62on .. .... _l)r.Botllne~'.~11.Y. . 

Firm: E. Tesch, Wuppertal--Vohwinkel 

Iuclustr.leschal tger!i.t nach VDE 0660-52 
Dear Dr. IJuthner-By Typ ECWe 0.5, 220 V, 50 Hz 

In our institute we have lhe proule11J of power failu1·es; 

this means that tbc A GO is often cut off. V/hen this 

happens during the ni ght or on weekends, then the magnet 

cools down and on the following day we cannot measure 

beca use of the field dri ft. 

After a discussion with tile Varian Corporation (F . .f'eller) 

we conuectc<l, in parallel lo tile i.uput, a "Wisclirelajs" 

that turus on the spectr0rneter by giving an irnpulse of 

0.5 sec duration when the.power returns and thus a long 

cooling phase is avoided. The cyc l i ng periou, however, 
again occurs. 

220 v Ac to console 

"Wischrelais" 

Lo S 101 (pa1·a lle] to "011-sw i t c.: li") 

Safety equipment pl'eventing· overheat in~ etc.:. and Ll1e o.ff­

hutton do not lose theil· function. 

'l'he di111ensi ons of the 1·elay ::u·e al>ou t 7 x G x 2 c111 and it 

can be easily fixed on tlie hack cover of the _power control 
unit. 

Kosten: 38.50 DM 

A control relay, connected to the institute power 

su pply with a signal larnp, shows if power had been 
interrupted. 

p 

220 V 

N 

By weans of an electric clock we record the total time 
of power loss. 

With best regards I remain 

Sincerely yours, 

V1 
I 
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)) THE PROCTER & GAMBLE COMPANY 
_'!,·> 

MIAMI VALLEY lABORATORIES 

Dr, B. L. Shapiro 
Mellon Institute 
440 Fifth Avenue 
Pittsburgh 13, Pennsylvania 

Dear Barry: 

C !NCINNATI 39 , 01110 

December 20, 1962 

Here are some A-W modi:fications which may be of interest to readers 
of MELLONMR. The first is the addition of an attenuator in the R. F. 
fi.eld control. 'rhe attenuator is placed in series with the cable 
which comes from the trombone attenuator on the instrument. The 
circuit is housed in a Blllall minibox attached to the front panel 
with the switch available to the operator, The 500 O potentiometer 
is adjusted so that the radio frequency signal is attenuated by 10 
when the switch is flipped. 

The second modification achieves a very slow sweep for the A-6o -­
increasing the maximUlll scan time :from 500 seconds to 5000 seconds, We 
purchased a 2 RPM Bodine synchronous motor electrically and mechanically 
equivalent to the 25 RPM motor used in the magnetic field sweep (Model 
KYC-22RC) • Because we wanted to achieve an exact 10 fold decrease in 
speed, a gear ,was machined with 50 teeth ( the gear in the spectrometer 
has 40). This motor and gear were mounted in a metal bracket so that 
it can easily be attached and detached ·by removing :four screws. 
Electrical connections are made by using a 3 pronged Cinch Jones 
connector, Motora can be changed 111 about two minutea, 'l'hia modi­
fication is useful only :for those who have the new type of recorder 
bed and gear box cO!Jlbination. 

The third modification is the addition of' a slave recorder, Our system 
differs from those proposed in the past in that 1) the slave recorder 
follows tl1e recorder zero -- this is particularly important when expanding 
the scale or for repeat integrations; 2) the pen lift of the recorder is 
slaved to the A-6o pen; 3) we have had a chart printed f'or tl1e slave 
recorder. 

You will notice that the connections for the y axis are taken frow the 
center tap of the spectrometer y axis recording potentiometer, Therefore 
the slave recorder movea with the recorder :lero. For this sort of con­
nection it is important that the recorder used be transistorized ( we 
use a Moseley model 135) because the f'ilament hum in a vacuwn tube model 
{such as a J.bseley l or 2) will introduce noise into the spectrometer 
recorder. We have chosen to employ a mechanically linked potentiometer 
with its own mercury battery power supply for the x axis signal so that 
grounding problems will be at a minimum. I am not certain that this re­
finement is necessary. 

THE PROCTER & GAMBlE COMPANY 

Dr. B. L. Shapiro P88e 2 December 20, 1962 

The chart design takes its inspiration f'rcm Marv Crutchf'ield 1s MELLONMR 
.!tJ contribution f'or the dimensions and general layout. It was printed 
on an offeet press by the Mailway Advertieing Co. in Cincinnati. Cost 
ie about 2, a :sheet after the initial artwork expenses. We have incorpo­
rated eome features which we think are an improvement on the Varian chart. 
First the grid calibration ie in pp:n. eo that the chemical 11bif't may be 
meaeured by inepection. Cp11. may be obtained by using a centimeter rul.e-­
at a nonnal sweep width of 500 cps. on the A-6o, one cm. " 20 cpe. on the 
el.ave chart. Secondly, the grid ie printed on the back aide of' the eheet 
eo that it may be eliminated more easily by photography and eo that it 
will not interfere with the transfer of recorder ink to the paper { we 
have found, in preparation of spectra for publication, that many timee the 
ink did not take at the grid linee) • 

Hope tbeee euggestione will help. 

cw 

Yours very trul.y, 

THE .moorER & GAMBLE COMPANY 
Reeearcb & Developnent Department 

T. J. Flautt 
Reeearcb Division 
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