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Unilever Research 
Port Sunlight Laboratory 
Quarry Road East 
Bebington Wirral 
Merseyside L63 3JW 

Telephone 051-645 2000 
Telex 627578 

Professor Bernard L Shapiro 

Department of Chemistry 

Texas A & M University 

Co I lege Station, Texas 77843 USA. 

Dear Barry· 

MAGNETIC RELAXATION IN HETEROGENEOUS SYSTEMS 

9 DEC 81 

GI ass bead di spers Ions have often been 

transverse relaxation In heterogeneous 

attentl on to poss I b I e d I screpanc I es In 
here new measurements on these systems. 

used as models to determlne
1
the mechanism of _proton 

systems. Fung and McGaughy have recently drawn 

previous Interpretations. We would like to report 

-1 
Transverse relaxation rates CT

2 
) have been measured as a function of nmr frequency and 

C.P.G.M. pulse separation, tcp, for normal water dispersions and dispersions in which water 
has been replaced by other solvents (e.g. acetone, chloroform, and butan-I,4-diol). The 

objective of the work was to determine th·e contribution of diffusion through field gradients . 

caused by bulk magnetic susceptibility effects to the T
2 

mechanism. The solvents 

butan-I;4-dlol, chloroform, were chosen mainly because x Is close to the value for water, 

while their Interaction with the glass surface Is much less. 

Measurements were carried out on a Bruker 3225 spectrometer operating at 16-00 MHz. The 

dispersions were prepared by addition of the I !quids to the .beads (size distribution~ I0-60µm) 

in the nmr tube, fo I I owed by ag i tat! on. Al I samp I es contained 6% by we I ght of the I I qu Ids. 

The T
2 

decays for water (fig. I) were non-exponential and Independent of both tcp, the 180° 

pulse separa1ron, and H
0

, the appl led magnetic field. The time taken for the magnetisation 

to decay to /eth of Its maximum intensity at t = 0, T
2 

, Is given to demonstrate that 
diff~slon through magnetic field gradients makes no sig~tfrcant contribution to T

2 
In this 

system. For the other f I u ids, If surface effects are Important, e.g. so I vent/surface H-bond Ing 

we wou Id expect T 
2 

va I ues In the order: water < butan-I, 4-d i o I < ch I oroform "' acetone, wh 11 e 

a mechanisn Involving diffusion of solvent molecules across field susceptibility gradients 

.between particles would, on the basis of the usual equation: 
. 2 2 3 

M(t) = M
0 

exp! C-t/T
2

)+(-Y G Dnt cp/ 12) I 

and known diffusion coefficients put T
2 

values In the order: 

acetone"' chloroform< water << butan-I,4-d Joi. 

Magnetisation decays for the three solvents - acetone, chloroform and butan-1,4-dlol were also 

non-exponential (examples In figure 2) with the measured T
2
eff values In the sequence: 

water< butan-I,4-dlol <acetone"' chloroform 

This Is the order we expect _lf surface effects are Important as the T
2 

mechanism. However, 

for _ acetone and ch I oroform a dependence of T Ze1'f on tcp Is detected for I onger pu I se 

separations, this being much weaker at 16 MHz than at 00 MHz. Thus, diffusion through 

magnetic field inhomogeneities due to magnetic susceptibl I lty effects~ Important for 

non-interacting solvents with long T
2 

values at high frequencies. 

In considering the relevance of these results for studies on col loldal systems generally, two 
factors are Important: First, few species undergo as rapid self-,dlffµsl<:>p as chloroform or 

acetone since other molecules are larger. Secondly, most practical dispersions are 

d lamagnetlc, hence the magn ltude of Cxvs - xvm> wl 11 be reduced by a factor of four or more 
over the present system. Therefore the susceptl b I llty mechan Ism is un II ke ly to be Important 

for most systems, with the exception of measurements made at very high frequencies and · 

temperatures .or for long ·T values. This contribution can easily be detected by its nmr 
. . 2 
_ frequency dependence. 

Unilever UK Central Resources Limited : Registered in London No 29140 Registered office : Unilever House, London EC4P 480 
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AMHERST COLLEGE 
AMHERST • MASSACHUSETTS • 01002 

Department of Chemistry 
Telephone 413-542-2342 February 25, 1982 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A. & M. University 
College Station, Texas 77843 

Deuterium NMR Studies of Bile Salt-Lipid Mixed Micelles 

Dear Barry: 

We have recently initiated a 2H relaxation study (in collaboration with 
Barry Sears and Bill Curatolo at M.I.T.) of selectively deuterated lipids 
solubilized in bile salt micelles. Mixtures of these substances with choles­
terol are e~cellent models for intestinal bile contents, though the dynamic 
state of the lipid bilayer in mixed micelles has been the subject of some 
controversy.' As for other bilayer systems in which acyl chain motions are 
correlated, we find a characteristic plateau for both linewidth (Tz) and T1 
values along most of the saturated lipid chain (see figure below). 2H T1's 
at positions 2, 6, and 10 are anomalously short, indicating that tight pack­
ing in the mixed micelles may slow the rate of segmental motions. In addi- ­
tion, both T1 and T2 processes are probably influenced by slow motions (per­
pendicular tumbling, collective bilayer modes, and/or overall aggregate 
tumbling); we find T1 > T2 at each molecular site and over a substantial 
range of temperatures. The nature of the various motional contributions, as 
well as order parameters for each C-D bond, should be revealed by field­
dependent relaxation studies--so we'll be running up the spectrometer time 
until our supply of semi-log paper gives out! 

RES/gtc 

Best regards, 

Ruth E. Stark 
Assistant . Professor of Chemistry 

Jbanne L. Manstein 

L 

------L 
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DEOXYCHOLATE (DOC) 
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2H T, 's as a f unction of chain position for 1 :2 P0PC:D0C mixtures at three temperatures. 
Solutions were typica1ly 25 mM in lipid; the data was acquired with a JEOL FX-l00Q spectro­
meter operating · at 15.29 MHz and 2a0 c. r1 differences among 2, 6, and 10 positions are small 
but reproduc i ble. 
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_ Eidgent>ssische 
Techliische Hochschule Zurich 

l::aboralorlum 
fiir Physlkallsche Chemie 

Prof. Dr'. R. R. Ernst 

RIER/niLl 

CH-8092 Zurich February 23/1982 
ETH-Zent rum 
Durchwahlnummer 01 / 256 43 68 
Telefonzentrale 01 / 256 2211 

Professor B.L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station 

Texas 77843 USA 

0430 

~ETITION FOR oaEDIENCE TO LAW 

Dear Barry, 

In m6st countri~s of the civilized world there are binding law~ gov~rnin1 the 

use of physical ; units. Similar t6 6ther countries, the Swiss law ori measure­

ments forc~s us : to exclusively us~ SI -units: 

Bundes~esefi 
iiber das Messwesen 

(Yorn 9.Juni 1977) 

Die Bundesvetsammlung 
der Schwei:erischen Eidgenossensclwft, 

gestiitzi ailf die Artikel 31 "'' Absatz 2 und 40 der Bundcsverfassung, 

nach Einsicht in eiric Botschaft des Bundesrates vom 9.Januar 1976 1>, 

besch/iesst: 

Erstes Kapitel : Gegenstand 

Art. !J 

Dieses Gcsctz ordnet auf dcm Gebict des Mcsswcsens: 

a. die iii dcr Schwciz verbindlichen Masseinheiten; 

b. die Pnicht zur Yerwendung der gesetzlichen Einheitcn ; 

c. die Typenzulassung und Eichung der Messmittel, die in Handel utid Yerkchr 
sowie im Dienst der Gesundheit und der o!Tentlichcn Sicherheit verwendet 
werdcn; 

d. die Pllk-ht, in Handel und Yerkehr Mcngen und Preise unzugchen; 

e. die Durchftihrung von Forschungs- und Entwicklungsarbeitcn; 

f die Aufgabcn der Kantonc. 

Zweites Ka pit cl: M asseinheiten 

Art. 2 

Geset:"/iche Ei11heite11 

1 Die gcsctzlicheri Masseinheitcn sind: 

a. die in Artikel 3 aufgeftihrten Basiseinheiteh des internaticinalcn Einhciten­
Systems (Systeine internatioital -d'Unites SI); 

11 BBi 1976 I 345 

Siebtes Kapitel: Strafbestimmungen 

Art. 21 

Unerlauhte Me.uniillel 

Wer gecichte Messmittel falscht , 

wer vorsiitzlich oder fahrliissig Mcssmincl heniitzt. die der Zulassung oder 
Eichpnicht unterlicgen. abcr nicht zugclasscn oder nicht vorschriftsgcmiiss gceicht 
sind. 

wer vorsiitzlich oder fahrliissig cichpflichtige Messmincl. wclche die gesetzlich 
festgelegten Fchlergrenzen iiberschreitcn. beniitzt. 

wird. sofcrn kein schwererer Tatbcstand errti llt ist. mit Hart oder mit Busse 
bestraft. 

Art. 22 

J.fissachrung der VorschrUie11 iiht.•r Afe11J:~11- um! Pr<'i.wngnhcn 

Wer vorsiitzlich oder fahrHissig falsche Mcn!!cnangahen macht, 

wci die nach Artikcl 11 vorgeschriebenen Angaben von Mengen und l'rcisen 
untcrliisst oder 

wer vorvcrpackte Giitcr. die den Fiillmengenvorschriftcn nicht entsprcchcn, 
in Ycrkchr bring!, 

wird , so fern kcin sc.:hwcrcrcr StrafiathcstanO crfiillt ist. mit I la_n oder m ii Bu!\sC 

bis ;20_<>l~ra,,cn bcstraft. ( •Uf . ' 
( . ~ O _Arl.23 ~l?S~,. . _ 

\ \"' i, \I"' 0oO Wid, 0r/w111/lu11,:l'II im c;,,_,-c/,,,t1s/,,.1ri,·h ~ t-
'\ • ·wird einc Widerhandlung beim Besorgen der Angelegenheitcri einer juristi-

schen Person, Kollektiv- oder Kommahditgesellschaft. Einzellirma oder Personen­
gesamtheit ohne Rechtspersonlichkeit oder sons! in Ausiibung geschiinlichcr ,;der 
dienstlicher Yerrichtimgcn fur einen andcrn begangen. so sind die Strafbestimmun­
gen auf diejenigert natiirlichcn Personen an_wcndbar, welche die Tat veriiht haben. 

~ Der Gcsch3ftsherr oder Arbcitgcbcr. Auftraggcbcr oder Vcrtrctenc, <lcr cs 
vorsiitzlich oder fahrlassig in Ycrletzung einer Rechtsptiicht unterlasst, eine Wider-
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Nevertheless most NMR spectroscopists still stick to the old fashioned and 

outdated cgs-Gauss system and are not even aware of the deadly crime they 

commit. I would like to petition for obedience to law to save the members 

of the NMR community from possible imprisonment and heavy fines. 

The systematic use of SI units has only very few consequences in NMR which 

I would like to summarize in the following. 

l. It is. the magnetic induction B (measured in Tesla) and not the magnetic 
-+ .. 

field H which enters into most equations relevant to magnetic resonance. 

The energy of a molecular momentµ is given by 
-+ -+ 

E=-µB. 

The susceptibility xis defined by the relation 
-+ SI -+ 
B = µ

0 
(1 + X ) H 

with the magnetic field constant µ = 41r • 10-7 AVs • Note that the suscepti-. o m 
bility xis different in SI and cgs-Gauss units 

SI cgs 
X = 41r X • 

2. The dipole-dipole interaction Hamiltonian includes an additional factor 
:---......__~~ . 

µ / 41r ~ 2 -+ -+ -+ ' -+ 

.. o µo ykytl'i. -+-+ (Ik rkt) (It rkt) 
_,, HDH = 41r 3 { Ik It - 3 ---~--- } 

rkt rkt 

Note thatµ /41r = 10-7 
0 

Obviously this factor enters then into all 

equations involving the dipolar interaction. For example the second moment 

of a homonuclear spin system requires an additional factor(µ /41r)2 in 
0 

comparison with cgs-Gauss units: 

µ 2 
M2 = ( 4~ ) ¾ y 4 n2 

I ( I + l ) E 
kji 

-1 The longitudinal relaxation rate T1 induced by dipolar interaction also 
includes such a factor: 

-1 µo 
2 

2 2 2 -6 
Tl = ( 41r ) n YI Y s r Is Tc 
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3. The gyroniagneti c ratio of an electric angular. niorilentuili is 

SI -e cgs -e y = 
2 me 

y = 2 iil ° C e 

This influences the equations for chem,cal shlfts; '(~. g; : 

Lamb shift: 

. 2 4-ir e2 µ, e 00 90 

a SI . 0 ·. J rp(r)dr cgs ... J p(r) dr - 3T (J = 3m c:2 r 
e 0 e 0 

Ring current sh Ht: 

e2 .2 i 2 2 
SI µo a e a cgs 

(J = 7 (J = - 2 -:y 
41r 2 me C 2 i1i r e 

4. That calbries should be used exclusively by hi sfori aris is likely to be 

wellknowh by now. 

It is certaJnly ohe of the noble duties of ed,tors of jouf-nals Hnclliding 

the TAMU-Letter) to warri inribceht authors of the great dcihger iriherent in 

violations of the indisputable public laws. 

Best regards. 
Sincerely yours, 

Richard - Richard R. Ernst 

1. I was unaware that ed-i tors have "nob le duties,; or that our authors are "innocent 11
• 

2. Since when are publ-ic laws "indisputable"? 

3. Does it follow that as an accessory to many such vidiations., may t no longey, dream 
of a safe visit to youy, beautiful 'county,y? (You have iiveri made me worry about 
possible Texas-SWitzeriand extradition iaws.J 

4. You aY"e probably yourself riuspe<Jt for your many associations -with, kn:own _Zaw.:.. 
breakers. Submit one case of Lindt Bittersweet chocolate ba~s ~it ~¢iiU x 2 .628 x 
106 s-1, or I 'ZZ aend copies of aU your past Newsletter• contr••,:butions to your 
government. 

Barry 

I 
\_,, 

" 

.,; 

,-· · -, 

\___,, 
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LABDRATOIRE DE SPECTROSCDPIE HERTZIENNE 
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69622 VILLEURBANNE Cedex 

Tel. (7) 889.81.24 / (secretariat poste 3210 ou 3370) 

Water relaxation time in COLZA pollen 

Cher Dr SHAPIRO, 
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Villeurbanne, le 22 Fevrier 1982 

Professeur B.L. SHAPIRO 
TEXAS A & M UNIVERSITY 
College of Science 
College Station 
TEXAS 77843 

Les biologistes savent que la viabilite du pollen maintenu a 
temperature et hygrometrie constante est nulle au bout de 10 jours 
il faut entendre par la que sur 800 graines de pollen, il n'en reste 
pas une seule de "vivante". 

Disposer d'une methode pour tester la viabilite d'un echantillon 
est de premiere importance en biologie. 

,Ila paru interessant de suivre l'evolution au cours du temps de 
la relaxation spin-spin par la methode des echos de cazr:et Purcell. On 
observe une exponentielle unique avec tout d'abord une ~ugmentation de 
T2 suivie d'une diminution; au dela de 15 jours T2 reste constant sauf 
variation de l'humidite ambiante. 

Il semble done que des mesures de T
2 

puissent constituer le test 
recherche par les biologistes. 

J. DELMAU 

,' 
I I 

I 
I 

I 
I 

C, DUMAS 
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STANFORD UNIVERSITY 
STANFORD, CALIFORNIA 94305 

STANFORD MAGNETIC RESONANCE LABORATORY C 415) 497-4062 
C 415) 497-6153 

March 1, 1982 

Dr. Barry L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77483 

Dear Barry, 
Mapping Relaxation Fits 

The analysis of NMR relaxation in proteins traditionally requires use of 
a specific model --- e. g; wobble-on-a --cone --- before calculation of motional 
correlation times. An alternative approach which we are actively pursuing is 
to search over a number of motions and a range of motional frequencies and 
amplitudes for fits to experimental relaxation data (I-3). 

Past searches were carried out on the campus IBM computer and generated 
massive output. With current Reaganomics, we decided to teach our Nicolet 
1180 computers to 1behave like the big IBM, and simultaneously mitigate the 
output probiem by adding a grid map to code the errors of fit (a2). 

' . 13 
The attached 1figure shows output for a test .case and a set of 90 MHz C 

relaxation data for a resolved aCH line of a protein, assuming pure dipolar 
relaxation by the

1
directly bonded proton. We consider here the case where 

relaxation is due :to three independent motions, A1, Az, and A3 • A1 is ·taken 
as the overall tumbling rate of the protein. The program is set to search 
Az and A3 values (typically 107-10 12 Hz), calculate theoretical T1, T2 , and 
NOE and calculate errors of fit. An error magnitude map is consequently 
constructed as a coded function of · Az and A3 to allow fits to be visualized . 

. With the caveat that experimental T1 , T2 , and NOE are probably oniy good 
to 10%, it became rapidly clear that there is no one unique answer. Instead, 
a family of fits typically cluster into regions. When a2<I0~3, the calculated 
and experimental param:eters are effectively indistinguishable. The best fits 
for the test occur with Az=l09 Hz and A3=Io 10 Hz (or vice versa). The lack 
of unique fits is also observed when using specific models (4). 

The resolved a-CH line was analyzed using A1=1.25xl08 Hz (-r = 8 .nsec) 
for the protein tumbling. The grid map reveals the best fits to gluster 
about Az=l0 7 Hz and A3=10 10 Hz (or vice versa). 

Anthony Ribeiro 

1. TAMU Newsletter 259 29 (1980). 
2. 0. Jardetzky, Ac'c:-Chem. Res. 14 291 (1981). 
3. A. Ribeiro et al, J. Amer. Chem. Soc. 102 4040 (1980). 
4. 0. Jardetzky, in: NMR and Biochemistr~S.J. Opella and P. Lu (eds.), 

Marcel Dekker, Inc., NY (1979). 

-------L 
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 
' I 

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ 

SCHOOL OF PHARMACY 
DEPARTMENT OF PHARMACEUTICAL CHEMISTRY 

Professor Bern~rd. L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843 

SAN FRANCISCO, CALIFORNIA 94143 

March 1, 1982 

Re: 31 A Tale Wi-th ·a Twist-- P NMR Relaxation of Supercoiled (Closed Duplex) DNA 

Dear Barry: 

We have been cat-rying out the first NMR experiments on intact pla·smid DNA in closed 
duplex, supercoiled form, as well as the circular and linear forms. The particular 
plasmid studied was plns36 (7200 base pairs long), which is derived from plasmid 
pBR322 but cont~ins a subcloned 2800 base pair DNA fragment (human insulin gene). 
The Jlp relaxation parameters for aqueous solutions of the supercoiled, nicked 
circular, and linear forms of pins36 at 40.5MHz, 25° are sunnnarized below: 

linear 
circular 
supercoiled 

2.4 ± 0.2 
2.5 ± 0.2 
1.64 ± 0.15 

T2 (s) 

•0.019 ± 0.003 
0.25 ± 0.07 
1.17 ± 0.10 

NOE 

1.3 ± 0.1 
·1.4 ± 0.15 
1.45 ± 0.18 

The results for . the linear form are in accord with our earlier studies of much 
shorter (~700 base pair) DNA fragments (1,2), supporting our suggestion that the 
motional properties of doubl·e-:st;randed DNA longer than about one persistence length 
(~180 base pairs) are similar and independent of polymer length. 

The T1 and NOE values for all three forms are consistent with the existence of a 
subnanosecond internal motion of the phosphorus. Most striking, however, are the 
order of magnitude changes in Tz going from the linear -to the ·circular and then to 
the supercoiled ' forms. These oft-repeated measurements cannot be fully rationalized 
by differences in the radius of ·gyration cif each form. Analysis of the results for 
the linear form indicate a slowe;r, isotropic motion with a correlation time of 0.86µs 
in agreement with our earlier .s .tudies on shorter fragments; this can most logically 
be ascribed to bending motions. We suggest that the Tz values can be .explained 'by 
increased effective frequency of -bending motions for the -closed DNA forms due to an 
excess of conformational energy; coupling to higher-frequency torsional ·motions .may 
also occur. 

!Jf ~i:11nde_1/, 1. 
-~~b:lr'v~ 

Orgad Laub 

Dr~~\ ~ 

Sincerely, 

--r;;:__ 
Thomas L • J arnes 
Associate Professor of Chemistry 
and Pharmaceutical Chemistry 

(1) P.H. Bolton and T.L. James., J. Phys. Chem. 83, 3359 (1979); · J. Am. Chem. 
Soc. 102., 25 (1980). 

(2) J.W~ Keppers and T.L. James, J. Am. Chem. Soc. 104, .Feb. (1982). 
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Department of Pure and Applied Chemistry 

University 
Thomas Graham Building, 

of Strathclyde 295 Cathedral Street, Glasgow G1 1 XL Tel: 041-552 4400 

PB/MAS 

4th March, 1982 

Professor B.L. Shapiro, 
Department of Chemistry, 
Texas A. and M. University, 
College of Science, 
College station, 
Texas 17843, 
U.S.A. 

Dear Barry, 

Impurity in CD 3CN 13C n,m,r, Th:l.ta Base 

Our latest news is that we have acquired a Bruker WH-250, and in doing 
so have mortgaged the Department for several years to come. We 
reckoned that the financial situation could only get worse (a prediction 
subsequently borne out) . and it was a case of now or never! 

So far we are just ~tting used to its potentialities. As part of 
an ongoing project lcf. J.c.s. Perkin II, 1981, 1616), it is being 
used by Dr. Colin Suckling for. studies on the interaction of aromatic 
substrates and surfactant molecules. At the concentrations necessary 
for these studies we ran into a problem in connection with the solvent 
GD3 CN being used. One batch of this material manufactured by C.E.A. 
in France had some 0.03°/o of alkyl alcohol present! In ordinary use 
this amount of impurity might easily have gone unrecognized if not 
unnoticed, but in the WH-250, the spectrum led to instant identification. 
For these experiments its presence is very worrying. 

The work on the 130 - n.m.r. data base mentioned in our last letter is 
progressing. The programs for entering data and retrieving it have 
been written, and the data base itself contains some 3000 entries mostly 
collected from the readily accessible compilations and reviews. Once 
data is to hand entering it into the file is fairly quick using our 
graphics screen, as can be judged from the fact that these 3000 entries 
were made in just over 1 month. 

Kind regards, 

Yours sincerely, 

Peter Bladon 
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THE UNIVERSITY OF WINNIPE'G 
WINNIPEG, CANADA R3B iE9 

Dr. Barry Shapiro 
Department of Chemistry 
Texas A. & M University 
College Static:irt; Texas 77843 
U.S.A. 

Dear Barry: 

March 1, i982 

Mercury-199 Relaxation at 9. 4 Tesia. 

' Whil'e on sabbaticai at the University or 'Gueiph; Bob Lerikiriski, 
Charlie Rodger and i measured 199Hg spih:c.iatd.ce teiaxation times 

· in several mercury (II) compourids at applied fieids of 5,875 T and 
9.40 T. 

Conipotirid B f 1 (i 99Hg) 
0 

Hg(CNh ~L40 t o.o63s 
5.875 b.184 

KiHg,(CNh 9.40 > 6.5 
5.875 7.o ± 0:4 

Hg(C~3)2 9.40 0.148 
S.875 0.308 

Hg(CH2C5H5)2 9.40 0.036 
5.875 0.087 

HgCl2 9.50 0.11..5 
5.875 0.28i 

With the exception or tetrahedral icirts such as Hg(CN)42""" or HgCi,/­
the Tr's of all compounds are short for a spin½ ilticletis (less thari 
0.15s at 9.40 T), and field dependent. For the i:wo "-cooniihate mercury 
(II) compounds, the ratio t 1 (5;f~75)/T 1 (9.40 T) is generaily wH:hiri 
experimental error 6f 2.56, the value expected for chemical shieiding · 
anisb:-opy relaxation. The CSA 'mechanisrii aiso dominates in ciipheri.yl'­
mercury at Bo• 7. 05 T (i). The ratio c:if t 1

1 ·s measured for (CH3) 2Hg 
is 2.1 ± 0.2 indicating that mechanisms either thari CSA (probabiy 
spin rotation (21)) make a si:i.ght c6ntr:i.buti6ri to the rate of relaxaHon 
in this molecule. 

L 



In large molecules, with rotational correlation times greater 
than 10-9s, it may be difficult to observe 199Hg resonances because 
of their large linewidth at high fields (Bo,_. 9.4T) if the mercury 
is essentially two coordinate. Low field 199Hg nmr studies might be 
preferable for such molecules. 

RW/er 

References: 

Yours sincerely, 

Rod Wasylishen 
Associate Professor 
Department of Chemistry 

1. D.G. Gillies, L.P. Blaauw, G.R. Hays, R. Ruis and A.D.H. Clague, 
J. Magn. Reson, 42, 420 (1981)~ 

2. M.A. Sens, N.K. Wilson, P.D. Ellis and J.F. Odom, J. Magn. Reson. 
19, 323 (1975). 

3. C.R. Lassigne and E.J. Wells, Can. J. Chem.~' 1303 (1977). 
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3 March 1982 

Professor BL Shapiro 
Department of Chemistry 
Texas A and M University 
College of Science 
College _Station 
Texas 77843 
US A 
Roche Products Limited· PO Box 8 · Welwyn Garden City · Hertfordshire Al] 3A Y 
Telephone Welwyn Garden 28.128 Telex 262098 ROCHEW 

Expa'.nding the Karplus curve and a fast ring _inversion 

Dear Barry 

Your barrage of reminders caught us between instruments, 
in that our new narrow bore WM-300 was delivered on 
Christmas Eve, and is now at the stage where. we are 
striving to achieve the excellent sensitivity (95:1 on 
0.1% Etbenzene) and resolution (0.05Hz) achieved by the 
Swiss engineer during commissioning.After a euphoric tour 
thr~ugh the Periodic Table ( 15N, 170, 2H, 23Na, 29si, 
31 P ;and 19F) we have come down to earth and already solved 
several long standing problems. 

We were interested in freezing out the conformational 
equilibrium iri the six-membered ring (I). The 
conformation of this compound in the crystal is a twist 
boat (II) with the CH2-cH2 fragment perfectly staggered1 

Because we had evidence from other compounds of this type 
that the trans diaxial vicinal coupling constant is 
enormous (up to 15.0Hz) in fixed twist boat conformations 
of this ring system it was of interest to try to freeze 
out the parent compound (I) and analyse the Ai. BB'spectrum 

1 at low temperatures. Unfortunately the H spectrum 
o~stinately remained as two sharp singlets, just starting 
to broaden at the lowest temperature reached (-120°C) 
before the solution precipitated. 

Registered office 40 Broadwater Road Welwyn Garden City Hertford,hlre Registered number /00674 London 

-.:.. 
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In this ring inversion the two amide planes have to 
pass each other about the N-N axis. Clearly this 
process has a much lower energy barrier than in the 
corresponding hexahydropyridazine e.g. (III) where 
slow synchronous nitrogen inversion was shown to 
take place2 . 

I hope this contribution involving the work of Ian 
Whitcombe and Phil Gilbert, though incomplete at this 
stage, reinstates us for a while. 

0 CH3 
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/CH3 
CH 
3):N/ CH3 N 0 

I 0 . I 
N CH3 . N'-... ........._CH CH3 CH3 3 

0 
HA 

(I) (II) (III) 

1. T Otterson and U Sorensen, Acta. Chem. Scand. 1977, 
A31, 808-812. 

2 . J E Anderson and J M Lehn, Bull. Soc. Chim. France, 
1966, 2402. 

With best wishes. 

Yours sincerely 

Dr WA Thomas 

WAT/PS 
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TELEPHONE 

345 1844 

TELEGRAMS 

UNIMELB PARKVILLE 

Wnibersitp of Jitlhourne 

DEPARTMENT OF ORGANIC CHFMIS1RY Parkville, Victoria 3052 

Professor B. 1; Shapiro, 
Department of Chemistry, 
Texas A & M University, 
College Station, 
TEXAS. 77843. 
U.S.A. 

Dear Professor 1Shapiro, 

4th March, 1982 

Over ~e past few years we have been involved in a systematic 
investigation of the variation of 13c chemical shifts with increasing 
electron demand in dialkylaryl .carbocations. Deviations in plots of 
the cationic carbon shifts oc+ against Hammett a+ constants were found 
to be due to inappropriate a constants. Thus, in collaboration with H. C. 
Brown and M. Periasarny at Purdue University, we have developed two new 
sigma constants, ac+ for correlation of cationic carbon shifts and aa,c+ 
for correlation of alpha carbon shifts. When applied to representative 
series of acyclic, cyclic and polycyclic cations excellent linear 
correlations are realized. 

On the oth~r hand, plots for the cationic carbons of 2-aryl-2-norbornyl 
cations against crC deviate from linearity for the electron withdrawing 
substituents, which has been previously interpreted by others as due to the 
onset of a-bridging in these cations. We have now shown that similar deviations 
occur in the plots for a variety of other cations where a-bridging is either 
impossible or highly unlikely. Thus 3-aryl-3-nortricyclyl, l-aryl-1-cyclo­
propylethyl, 2-aryl-exo(and endo)S,6-trimethylenenorbornyl and benzhydryl 
cations all show very sirnilarT:tnot identical plots to that for 2-aryl-2-
norbornyl cations (Fig.). 

We can .thus conclude that deviations from linearity in such plots cannot 
be used as evidence for nonclassical character (a-bridging) in carbocations . 
This is the subject of a manuscript currently under review. 

Yours sincerely, 

~~ . - -- - · . ------ --

DPK:EC D. P. Kelly. 

Title: 13c Chemical Shift Hammett Plots for Dialkylaryl Carbocations. 

~ 
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br. Bernard L. Shapiro 
Department of Chemistry 
Texas A&M Universtiy 
College Statioti, TX, 77843 ' 

Dear Dr. Shapiro, 

February 4, 1982 

Major Analytical Instruments Facility 
Chemistry Department 
Case Western Reserve University 
Cleveland, Ohio, 44106 

APT for XL-100 Users 

The Attached: Proton Test (APT) program (the poor man's 2-D J .coupled routine), 

described in TAMUNMR newsletter no. 273, ·appealed to us as a very useful tool, but 

we were disappoint.ed that a version was not available for XL-100 users. Taking matters 

into our hands, we have modified an E level pro.gram to allow us to run · APT .by flagging 

in the necessary :180° pulses (including the second refocussing pulse) and delays (in 

the millisecond range). This program can/run nor.mal · and gated decoupled acquisitions as 

weli; ih fact, it has become our resident standard pro.gram. It can not run two pulse 

routines without ·echo detection (re:tocussing). For anyone interested, we have it 

available on cass·ette tape and will provide copies on tapes sent to us. 

Piease credit this contribution to Dr. Ritchey's subscription. 

,--y~~~s ~r (' ~~ rr, 
.J \~ v~~ 

Nicholas ,Baldwin 

P .,S. The :appropri"ate documentation will. included with the program copies. 
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THE UNIVERSITY OF ARIZONA 
TUCSON, AR I ZONA 85721 

COLLEGE OF LIBERAL ARTS 

DEPARTMENT OF CHEMISTRY 

Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

D.ear Barry: 

March 15, 1982 

1) 4 JHF = 70.6 Hz in 1-Fluorobicyclo[l .1 .l]pentane. 

2) 5J(N-C -C(O)-N-C -H) Again: Paradox lost. 
Ci, Ci, 

Recent results indicate that simple-minded theory can be quite 
useful in suggesting experimental measurements, and in explaining 
apparently contradictory results. 

We were prompted by the results of Ern Della and coworkers [J. Am. 
Chem. Soc. 103, 4131 (1981)] for 13 C-19 F coupling constants to 
perform INDO-FPT MO calculations on the series of 1-fluorobicyclo­
alkanes. The calculated values followed the experimental trends, 
but we were particularly intrigued by the calculated value of 72.1 
Hz for the 4JHF in the 1-fluorobicyclo[l.1.l]pentane, and ; wrote to 
Ern suggesting that he attemrt to measure this number. After 
cleaning the sample up, the 9 F spectrum yielded a clean doublet 
of septets and the former splitting was 70.6 Hz in quite good agree­
ment with the calculated value! Steve Walter measured some of the 
more difficult coupling constants in the bicycloalkane series using 
two-dimensional techniques on the WM-250. 

Steve and I commented previously in the LETTERS [261, 26 (1980); 
272, 21 (1981)] on the disparity between the calculated MO and the 
experimental results for the signs of the long range cis and trans 
5J(H-Ca-C(O)-N-Ca-H) in cyclo-[Gly-Tyr] and cyclo-[Gly-Phgly]. 
Clearly, the calculated results conform to some hypothetical 11 gas 
phase'' mo 1 ecul e, whereas the measurements were made with D?O as 
solvent, and yielded positive signs for both the cis and trans 
coupling constants. On repeating the MO calculation for cyclo-[Gly­
Gly] with ten associated water molecules, the calculated cis and 
trans coupling constants were both positive in agreement with the 
experimental results! 

Sincerely }'.ours, 

~ · 
Mike Barfield 
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Prof. Bernard L. Shapiro 
~epartment oi Chemistry 
Texas A & M University 
Colleg~ Stat,on, Texas 77843 
U. S; A. 

Deat Professor Shapiro: 

File Reference 

12 February i 982 

PHANTOM QUADRATURE IMAGE~ ENCdU~TE~ED 
WHEN ACQUIRING AND PROCESSiNG DATA WITH 

. DiF~ERENT COMPUTERS 

Several months ago we described in fAMLl No. 271 the 
int~rfaci11g of a Nicol.et 1280 computer with the Bruker 
ASPECT-2000 com~uter ih out CXP-300 spectrometer. This 
distribut~d processing system has . proven to be extremely 
flexible~ ahd it has greatly enhanced our data analy~is 
capabilities. Due to practital considerations, such as 
computing speed and 1imited atcess to the spectrometer computer 
in a multi~user environment, we have found our distributed 
processing system to be much more efficient than would be ah 
improved software package foi the ASPECT computer, e.g. time­
sharing facilit i es. As we discussed previously, it was very 
easj t6 iriterface the Nicolet computer tb the Bruker computer~ 
and this link allows us to pr ocess the data collected on the 
CXP-300 with the Nicolet 1280. We have discovered only one 
problem with this arrangement, ona that we thought would be 
of special interest to anypne wishing to process data collected 
on a Br~ker spectrometer using non-Bruker software. 

The symptoms of the problem are shown in Figure l; 
a proper1y phased, image-Irie s~ecttum (top) generated using 
Bruker s◊ftwa te appe~~s to have a frequenty-depertdent phase 
error and frequency-dependent images when the same time-do~ain 
data are Fourier transformed (bottom) using Nicblet software~ 
brother standard Fourier transfbrm r~utihei. The origin of 
this problem is in the manner in which quadrature NMR data are 
acquired on Bruker and Nicolet spectrometers . The most 

Ottawa, Canada 
K1A 6R6 

,,---.. 

:; 



Prof. Bernard L. Shapiro 12 February 1982 

straightforward method of quadrature detection is to sample 
the two outputs of the phase-sensitive detector (PSD) simul­
taneously, using two sample-and-hold .circuits, and digitize 
the analog signals so that they may be handled by the computer 
as true complex numbers. This is the method used by Nicolet 
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in their spectrometers. Data collected in this fashion can be 
processed, i.e. Fourier transformed and phase-corrected, using 
standard software routines. An alternate method for implement­
ing quadrature detection involves using a single sample-and­
hold circuit such that the two outputs of the PSDs are 
multipl.exed and sampled alternately in time. This is the 
technique used in Bruker spectrometers. If data collected in 
the Bruker format are Fourier transformed using Bruker software, 
then spectra such as the top of Figure l are obtained. However, 
if the same time domain data are transformed using a standard 
complex Fourier algorithm, such as the Nicolet s6ftware, the 
bottom spectrum of Figure l results. The problem arises from 
the fact that the two channels of Bruker data do not form true 
complex pairs. The Bruker software compensates for this fact 
by using a very clever trick devised by Redfield and Kunz 
(J. Magn. Res. 19, 250 (1975)). This trick involves storing 
the real and imaginary time-domain data in alternate memory 
locations (i.e. Re,Im,Re,Im, ... ) and (prior to the Fourier 
transform, or during acquisition) inverting every other pair 
of points (i.e. Re,Im,-Re,-Im,Re,Im,-Re,-Im, ... ). The data 
are then transformed as if they were single phase data only; 
thus there are twice as many (real) data points as there were 
complex pairs acquired. The trick in effect moves the transmitter 
freqtiency from the middle to one end of the spectrum, in which 
case only single-phase data are necessary to . give the proper, 
image-free s~ectrum. · 

In order to process the Bruker data properly using 
the Nicolet NMR software, it was necessary for us to add an 
assembly language routine to the software which implemented 
the so-called IIRedfield trick". When this was done, identical 
spectra were obtained on the two computers. 

In closing, we would like to comment that the use of 
two sample-and-hold circuits, as in the Nicolet system, 
yielding true complex data, gives the NMR spectroscopist much 
more processing flexibility than does the alternate sampling 
used by Bruker. For example, simultaneous sampling allows one 
to apply tero-order phase corrections to the time-domain data, 
which is useful in some types of experiments, especially when 
the signal-to-noise ratio, or spectrometer design, does not 
allow one to set the reference phase of the PSD properly. 
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Prof. '3ernard L. Sh~pi ro ; 12 February 1982 

Please credit this cpntributiqn to the NRC ijccount 
i n Or • ~ i;i n s ~ i th 1 $ name . , . . . 
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March 23, 1982 

Dr. B. L. Shapiro 
TAMUNMR Newsletter 
Texas A & M University 
College of Science 
College Station, TX 77843 

"Quaderly Report" 

Dear Barry: 

In response to the letter by Byrd and Rance I 
wanted_ to point out that it is indeed possible to 
sample and hold quadrature points alternately OT 

I 
simultaneously using the Aspect-2000. 

In the first case, the FT command would be used to 
transform the data and in the second the FC (Forward 
Complex) command would be used. 

Either way that you choose to process quadrature data 
you must also do some other shuffling: if you sample 
sequentially you must perform the point negation trick of 
Redfield and Kunz, and if you sample simultaneously you 
must interchange quadrants 1 and 4 and quadrants 2 and 3 
in the transformed data. 

We .chose the former method and others have chosen the 
latter, but there is no substantial difference between 
them and a 1-bit software change would allow Bruker 
acquisition routines to perform the other way. · 

Sincerely, 

JrW. Cooper, Ph.D. 
Vice President 
Software Development 

JWC/c 
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UNIVERSITY of PENNSYLVANIA 
PHILADELPHIA 19104 

Department of Chemistry 

Dr. Bernard L. Shapiro 
Texas A&M University NMR Newsletter 
Department of Chemistry 
Texas A&M University 
Coliege Station, TX 77843 

13c .m1R _of . Crystalline Phenylalanine 

Dear Dr. Shapiro: 

March 1 , 1982 

Several recent _solid-state 2H . NMR studies of d5 ting-lab lled crystalline 
phenylalanine (Phe) samples give somewhat conflicting re tilts. Gall et 
al.. [JACS l.Q~, 5039 (1981)] and Rice et al. [Biomolecular tereodynamics II 
255 (i981) ]showed that Phe crystallized from water at neutral pH has 
some of the molecules undergoing rapid 180° ting flips about the Ca -Cy bond 
axis and some without large amplitude ring motions on the 106 llz timescale 
deteriliined by the 2H quadrupole interaction. Rice et al. als showed that Phe• 
HCl and Kinsey et al. [JBC 256, 9028 (1981)] showed that Phe tystallized from 
ethanol/water are immobile in the same NMR experiinent. Th aromatic region 
of the high resolution 13c NMR spectra of these ctystallin Phe sampies are 
presented in the Fi~re of this letter. Interpretation o , these data add 
significantly to the 2H NMR data in explaining the ptoperti s of the various 
solid Phe samples. 

Phe crystallized from water at neutral pH gives spectrum A by cross~polati-
• I -

za:tiort. By: contrast, the spectrum resulting from rapid ,t 2 pulses at the 
13c resonance frequency has only two lines. This restiit is eadily explained 
by their being two different classes of molecules; one of which undergoes 
180° ring flips and the other of which is rigid on the ~ 102 Hz timsecale 
determined by isotropic chemical shift differences. Not · only are these 
classes of molecules dynamically different as reflected i the short Ti's 
for the o and€ sites and the chemical shift averaging for hese same sites, 
but they are environmentally different by having distin ishing chemical 
shifts. This same sample has two resolved C13 resonances, also indicating 
two different types of molecular environinents. These 13c i otropic chemical 
shift data ate in complete agreement with the analysis of the 2H data for 
the parallel samples. 

Phe crystallized from ethanol/water gives a different but equally complex 
aromatic 13c spectral region as shown in B. Rapid puls ng of these 13c 
resonances gives no signals. There are probably two di ferent types of 
phenylalanine molecules in this sample based upon the t o resolved -y and 
two (partially) resolved i;; resonances that are rigid on t e ~ 102 Hz tito.e­
scale. This is also in agreement with the finding of ri id tings on the 
106 Hz timescale of the 2H NMR experiment. The most unu ual aroma tic 13c 
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spectrum is C for Phe •HCl where there are two sharp lines corresponding 
to the y and z;; carbons and a broad resonance corresponding to the o and e: 
sites. This spectrum suggests that the aromatic rings are undergoing 180° 
flips on a timescale comparable to the chemical shift difference between the 
respective o and e: sites, probably on the order of 102 Hz resulting in an 
intermediate exchange situation. This type of sample gives a rigid 2H quadrupole 
powder pattern. Therefore the Phe•HCl rings bracket the timescale for motions; 
since they are ri~id on the 2H N-iR 106 Hz timescale rut in intermediate exchange 
on the 13c NMR loL Hz timescale. Apparently there is only one type of molecule 
present in the Phe HCl samples based on the single y and z;; resonances. 

Clearly, the structural and dynamical properties of phenylalanine in the 
crystalline states are complex. By combining the 13c isotropic chemical 
shift NMR data and 2H quadrupole NMR data a consistent and detailed picture 
of the dynamics of the molecules emerges. 

JJc Nl,1R Of CRYSTALLINE PHENYLALANINE 

6 

(Pulsed rapidly) 

B. Phe from 
EIOH-H20 

140 

Michael Frey 

130 
PPM 

I 

6
CH2 

6

. 

' 
r 

120 

Figure Legend : Aromatic regions of 
l3c NMR. spectra of Phe samples cry­
stallized under the described con­
ditions conditions. All were ob­
tained at 63 MHz with a 2.0 mT de­
coupling field and magic angle sample 
spinning at 3. 9 kHz on a home built 
spectrometer. 
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March 4, l982 

Professor B; L Shapiro 
Department of Cheini stry 
Texas A&r~ University 
Do.Hege ·Station, TX 77843 

Dear Professor Shapiro: 

Spin decoupling 'has o~ce again been stirring the thoughts o! NMR spectr scopists! A 
most notable advance 1s the scheme proposed recent-ly by Levitt and Free~an,l 
using composite pulses. We ·have been able tb implement this scheme rea" ilY :by 
writing a simple program for our Nicolet 293B pulse programmer. Thero tine •uses a 
conditional jump instruction which tests the Nicolet computer sweep out ut to ­
determine when an FID is being acquired. We tried out the method~ both on our 
home-built 200 MHz wide-bore system2 in the Kodak Research Laboratories and on the 
Nicolet 200 MHz instrument at the Kodak Park Industrial Laboratory. So e results 
cibtained bn the latter instrument are shown in Fig. l. 

A sample of 20% crotonaldehyde in acetone-d5 in a 12 inm tube was ·~sed. 
i-rradiation frequency ,was ,..5 ppm to low field of TMS. The eHect+venes 
decoupling schemes was assessed by the sum of th·e four peak heights. ·O 
are summarized as follows: 

The proton 
.of various 

r conclusi'ons 

·a) The Nicolet moduiation and the Levitt-Freeman method yield comparab e results 
when 6.5 watts of ,bilevel decoupling are used. 

bJ When the power was reduced to 1.8 watts, the effectiveness of the ~·cbl~t modula­
tion scheme decreased and could not be improved by changing the mod lation 
frequency. The results are shown in Fig. la. However, the effecti eness of the 
Levitt-Freeman ·method remained the same as obtained with 6.5 watts Fig. ·lb). 

c) Our comparison of a variety of modulation schemes at low power (1.8 watts), ,·each 
with optimized parameters, is summarized in the following rank 6rde ing of 

1. 
2. 
3. 

,de coup l i ng methods. 

Method 

Levitt-Freeman 
Square wave (ro·o .MHz modulation) 
"Dykstra'' (386 Hz modulation) 
{se~ TAMU NMR ~ewsl~tter, December 19~1) 

Relative Effettivehes 

1.00 
0.74 
0.68 

EASTMAN KODAK COMPANY· 1669 LAKE AVE. • ROCHESTER, NEW 'YORK 14650 • 716 -~58- 000 

i 
\.,___,I 



Professor B. L. Shapiro 

4. Nicolet bilevel 4-phase modulation 
(1.8 W/1.8 W; 150 Hz) 

5. Pseudo-random noise 
(optimum 10-bit sequence 2000 Hz clock) 

0.62 

<0.43 

283-32 

We feel that Levitt-Freeman decoupling is very appropriate when high-decoupling 
r.f. power is undesirable (e.g., dielectric heating). We use the method routinely 
to obtain spectra of aqueous ionic solutions of biopolymers, such as gelatin, 
contained in 20 mm sample tubes. Details of the implementation of the Levitt­
Freeman decoupling for users of Nicolet software with a 2938 pulse programmer are 
available upon request. 

Please credit this contribution to the subscription of the Kodak Res~arch Laboratories. 

NZ:SG:EJP:JW:KK:eca 

References 

Sincerely, 

Nicholas Zumbulyadis 

~~~~ 
Stanley Gross 
Research Laboratories 

James Whitefield 

X-t 1-1/ Xe u- in-- i. L 
Ken Keymel 

Industrial Laboratory 

l. M. H. Levitt and R~ Freeman, J. Magn. Reson., 43, 502(1981). 
2. S. Gross and N. Zumbulyadis, to appear in r_- .. ~-~ r ... strum.; May 1982. 
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UNIVERSITY OF SOUTH FLORIDA 
TAMPA• ST. PETERSBURG • FORT MYERS • SARASOTA 

DEPARTMENT OF CHEMISTRY 
TAMPA, FLORIDA 33620 

15 March 1982 

EFFECT OF LANTHANIDE SHIFT REAGENTS ON COUPLING CONSTANTS . 

Professor B.L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 
Dear Barry: 

283-34 

Over the last few years we have amassed quite a collection of data on the 
interaction of various substrates with Eu(fod) 3 • Recently we have begun to sort 
out some of the other information which is buried among the lanthanide induced 
shifts -- for example, the effect of complexation on coupling constants. Although 
geminal coupling constants can vary by 1-2 Hz [B.L. Shapiro, M.D. Johnston, Jr., 
and R.L.R. Towns, J. Am. Chem. Soc., 94, 4381 (1972)], the question of vicinal 
coupling is still unresolved. - -

We have therefore extracted coupling constants from a number of spectra. 
The large number of spectra obtained in each shift reagent run allows a statis­
tical analysis of the data, and the Table summarizes linear regression analyses of 
the observed coupling constant vs. the fraction of substrate that is complexed. 
(The bound fractions were calculated by a complete analysis of ~11 shift and 
concentration data). It would be unreasonable to claim that the coupling constants 
of the free and- complexed substrates are identical. Nevertheless, the data for 
these compounds suggest that any change is within experimental error of zero 
even where J is conformationally dependent. 

Vicinal Coupling Constants as a Function of Complexation with Eu(fod) 3. 

Compound a Entry Slope± SD intercept± SD SD(J) N 

0 yH3 043 0.27 ± 0.14 6. 71 ± 0.11 o. 14 17 
II 087 0.07 ± 0.14 7 .16 ± 0.11 0.15 17 CH3-C-CH2-CH-CH3 l 04 -0.57 ± 0.47 7.40 ± 0.33 0.35 21 . -
H yH3 043 0.26 ± 0.09 6.45 ± 0.08 0.12 24 

087 0.22 ± 0.14 6.76 ± 0.20 0.21 23 CH3-C-CH2-CH-CH3 104 0.12±0.16 6.52 ± 0.13 0.26 25 -
Pi 039 0.08 ± 0.12 6.98 ± 0.10 0.16 22 

CH3-C-CH2-cH2-cH3 098 0.24 ± 0.15 6. 96 ± 0 .12 0.24 25 

CH3-~-CH2-CH-CH3 
039 0.19±0.14 6. 99 ± 0.11 0.22 24 
098 0.24 ± 0.14 7.00 ± 0.12 0.23 25 -

~ The hydrogen for which the coupling constant was measured is underlined. 

SiJrely, t/JlL;c 
o/u~- Raber Milt'n D. Johnston, Jr. 

THE UNIVERSITY OF SOUTH FLORIDA IS AN AFFIRMATIVE ACTION EQUAL OPPORTUNITY INSTITUTION 
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CALl ;FORNIA INSTITUTE OF TECHN LOGY 

PASADENA, CALIF"ORNJA 91125 

DIVISION OF' CHEMISTRY AND CHEMICAL ENGINEERING 

GATtS AP)IO CRELLIN LABORATORIES OF CHEMISTRY 

JOHN D. ROBERTS 

I ST ITUTE PROFE:SSOR OF CHEMISTRY 

Professor · d.L. Shapiro 
Department of Cnemistry 
Texas A~M University 
College Station, ~t 77843 

M. rcn 4, 1982 

Deuterium Isotope Effects on 13c NAR of 
Cyclopropl_!._~£-Cy~!~~~!Yl_;DeE ivati ves __ 

Dear Barry, 

As part of a study by the Saunders deuter~um isoto e-shift ~er­
turc~tion tecnnique of the carbocations formed fro1 cyclopropyl-

,,, - ... \ 

\ . -........., 

methyl anq cyclooutyl derivatives, we syntnesized · everal deute- L 
rium-substituted cyclobutyl and cyclopr.opyl d .eriva ives. In view 
of tne ctirrent flurry of interest by ~AMUNMR subsc ibers tn 
intrinsic deterium isotope effects on carbqn-13 sn fts, we report 
in ·rable I several of such isotope effects. ·rhe s ectra were 
taken at 125~76 Mdz on our Bruker wM-500 spectrome er woicn nas 
proven to be an invaluable asset to our researcn g neraliy. All 
of the snifts reported are relative to the respect ve unlabeled 
compounds as internal standards.' 

The i~otope snjfts we nave obtained are not partic larly unusual, 
except foi the two stereospecific pninylcyclopro~a es where tnere 
is a 0.04-ppm greater shift for the 3cHD when the deuteriµm is 
cis to the phenyl than wnen it is trans. 

with all good wishes, 

Sincerely yours, 

w~~-~ 
William J. ~itta n 

John D. Roberts 
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Table L The effect of deuterium substitution upon 13c NMR chemical shifts11 at 125.7 MHz. 

Compound11 
6.0, ppmC 1Jcn, Hz 

Cl C2 cs C4 .Cl C2 C3 C4 

3Z-d-2,2-dichloro-1- 0.00 -0.31 phenylcyclopropane 

3E-d -2 ,2-dichloro-1- 0.00 -0.31 phenylcyclopropane 

2E ,2Z ,3Z-d 3-1-phenyl- -0.30 -0.72 -0.53 24 25 cyclopropane 

2E ,2Z ,3E-d 3-1-phenyl- -0.30 -0.72 -0.49 25 25 cyclopropane 

2E ,2Z ,3E-d3-cyclo- -0.27 -0.67 -0.43 propanecarboxylic acid 

2E ,2Z,3E-d3-cyclo- -0.29 -0.66 -0.48 -0.08 24 ;; 

propylrnethanol 

cyclopropyl-1, 1-d 2- -0.18 -0.77 21 
methanol 

1, 2E-d 2-cyclobutanol -0.57 -0.45 -0.15 -0.15 22 21 

2,2,4,4-d4-cyclobutanol -0.36 -0.72 -0.13 -0.72 20 20 

aChemical shifts are + 0. 01 ppm. bCl C2 and C3 refer to cyclopropyl group, and , 
C4 is the exocyclic carbon. cNegative values correspond to an upfield isotopic 
shift, dz~D = 1. 7 Hz. 
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Prof. Dr. B. L. Shapiro 
Teias A & M University 
Department of Chemistry 
College Station, Texas 77843 

u s A. 

Dear Barry, 

FACHBEREIC 8 
Naturwissenschaften II (Chemie/Biologic) 
Organische Chemie II · · 

Prof. Dr. H. G unther 

5900Si ege n21. M rch 7, 198,2 
A<l o lf-Rcic hwe in-StraBc 

Postfa ch 2 1 0~ 09 
T l' ldo11 ( 0.: 7 1 l 7,H) I 

Ourd1wahl 740 - 4 390/44 0 

Shifts! 

following our observation of negative (downfield) intrinsic 
2

H/ 1H-iso­
tope effects on carbon-13 chemical shifts [1], we haves udied a number 
of unsaturated systems. The results obtained clearly indicate that nega-
tive shifts are . observed for situations where hyperconju ative interac­
tions are involved and where these interactions are pert rbed by the in­
troduction of a C-D for a C-H bond. To our knowledge Mac'el [2] was the 
first to discuss secondary 2H/ 1H isotpe effects on 13c c emical .shifts 
in these terms. A.t this time (1966), however, the availa le ins.trumen­
tation and field strength were quite limited and did not allow to mea­
sure· small shift changes. This situation has now changed' .. 

~ _./ 

Using toluene as the classical test case, we find the da a sunroarized L 
in Table l. We assume that the para-carbon (C-4) is the est indicator 

Table 1. · 2H/ 1H Isotope Effects on 13c Chemical Shifts 
benzene, and Cumene (in parts per billion , ppb); exp. 
positive values

1
are shielding effects 

¢-R 

R = -CD3 

-CHD 2 
-CH 2 D 
-CHDCH 3 
-CD(CH 3 ) 2 

I 
I C-1 

+l04.9 
+ 69.2 
+ 34.1 
+ 29.3 
+ 29.6 

C-2,6 

- 1 . 6 
- 1 . 1 
- 0.2 
+ 2.0 
+14.3 

C-3,5 C-4 C-a 

0 -12 . 1 +826.5 
0 - 8.0 +550.8 
0 - 3. 9 - +275.5 
0 - 2. 1 +349.1 
0 0 +434.4 

for the hyperconjugative mechanism since the conventiona 
through-bond effect is already zero at the meta-position 
ortho-position (C-2,6) the observed effect is the sum of 
gative shift and a conventional positive contribution. A 
smaller negative values are observed. The Table also sho 
benzene and cumene deuterated at the a-posit~on. Here, f 
we expect the C-D bond to occupy increasingly a position 
for hyperconjugation. As a consequence, the ortho-effect 
singly positive and the para-effect decreases and finall 

Best regards from 1/~ 
J. Wesener 

Toluene., Ethyl­
or +0.2 ppb; 

+ 81.1 
+109.4 

(inductive?) 
(C-3, 5) . In. the 
th.e hyperconju­
cording.ly, 
s data for ethyl­
r steric reasons 
less favorable 
is now increa-

[1] R. Aydin, H. Gunther, J.Am.Chem.Soc. 103, 1301 (1981). 
[2] G. E. Maciel, P.. D. Ellis, D. C. Hofer, J.Phys.Chem. l.1, 2160 (1967). 
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GRUPP□ DI DISCUSSIONE PER LE RISDNANZE MAGNETICHF 
Segreteria:Dr.F.Podo,Istituto Superiore di Sanita',Rome,Italy 

Professor B.L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station 
TX 77843, USA 

Dear Professor Shapiro: 

February 25th, 1982 

An International Summer School entitled "Advances in NMR of Biological Systems", 
organized by the International Society of Magnetic Resonance, the Italian Discussion 
Group on Magnetic Resonance (GDRM) and the Universita' della Calabria, will be held 
in Italy from June 28 to July 6, 1982. 
The school will take place in the beautiful Convento dei Maestri Artigiani, Rende 
(Cosenza), llniversita' della Calabr i.a. 
Organizing Committee: F. Conti (University of Rome) - Chairman; P. Bucci (University 
of Calabria); G. Chidichimo (University of Calabria); M. Delfini (C.N.R., Padua); 
F. Podo (Istituto Superiore di Sanita', Rome); P.A. Temussi (University of Naples); 
M.Terenzi (University of Calabria). 
The school will consist of lectures, discussion groups and round tables. 
The following topics will be covered: Pulse Fourier Transform NMR spectroscopy 
and advanced techniques - Molecular dynamics - Hydrogen bonding - Determination of 
peptide and protein conformation - Less receptive nuclei in biological systems -
NMR in membranes, cells, tissues, organs - NMR Imaging. 

Preliminary list of speakers: E.R.Andrew (Nottingham); P.T.Beall (Houston); 
I.D.Campbell (Oxford); P. Cozzone (Marseille); J.W. Doane (Kent); R.R. Ernst (ZUrich); 
S.Fermandjan (Saclay); D. Fiat (Chicago); S. Forsen (Lund); W. Gibbons (Madison); 
D. Hoult (Bethesda); 0. Jardetzky (Stanford); P.C.Lauterbur (New York); M. Pintar 
(Waterloo); H. Rilterjans (Munster); R. Shulman (Yale); C.P. Slichter (Urbana); 
K. Wilthrich (ZUrich), and Members of the Organizing Committee. 

The numbL•r of the participants wil 1 be limited to 70. Registration fee for the 
school is 200 S. Accomodation full board at the Convento (9 days) is 150 S. 

Information and registration: G. Chidichimo or M. Delfini, Dipartimento di Chimica, 
Universita' della Calabria, I-87030, Arcavacata di Rende (Cosenza), tel.0984/839321, 
telex: UNICAL 800044. 

Thank you. With all my best personal regards. 

Sincerely yours, 

G.D.R.M. 
GRUPPO DI DISCUSS.IONE PER 
LE RISONANZE MAGNETICHE 

IL SEGRETAR/0 
(F. Podo) 

f"-a..vu..a.. ?o c:Lo 
and Members of the Organizing Committee 
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DEPARTEMENT i>E PH SiQUE 
DE LA MATIERE COND NSEE 

32, boulevard d'Yvoy 

UNIVERSIT~ DE GENtlVE 
SECI'iON DE PHYSIQUE 

Tl!LtPHONE (022) 21 93 55 

V/R.EF. 

L. SHAPiRO 
sity 

N~F. GJB/gf 

Professor Bernard 
Texas A & M Un,ve 
College of scienc 
Department of Che istry .. I 
College Station, · 77843 1 

U.S.A. I 

Geheva~ 16th Mart 1982 

Dear Professor Shapiro, 

In response to your note of ·March 1st, 1982, please fihd here 
after abstracts of papers accepted for publication in the ear future 

I 

1~ Etude de la viscosite et de la coagulation de solutidns aqueuses de 
. . fibrin6gene par dispersion de la relaxation protonique. 

G.J. Bene, B. Borcard; s. Conti, P. Descouts; A. Dupahl up; E. Hiltbrand 
et P. Magnin 
Helv. Phys. Acta (1981), 54, 48-51 

· Abstract 
; 

Measurements of relaxation times Ti and T2 of the water protons ih . 
fibrinbgen solutions of concentrations between 2 and 16 g/t were made 
over a; large domain of Larmor frequencies (2 KHz~s_v ~ 100 MHz). 
The results show a strong relation between the relaxat~ n times an~ the 
viscosity of the solutions, more particularly for T2 me sured in the 
earth 1s field, in agreement with theoretical prediction 
Analysis of this kind permits a simple interpretation 
6f the coagulation. 

the dynamics I, 
I• 

2. Identifi~atioh and dosing of mecohium ih the a~niotic fluid (A~F;) bY 
means of the nuclear magnetism. 
B. Borcard, E. Hiltbrand, P. Magnin and G;j_ Bene, Section de Phys que 
de l 1 Universite de Geneve, Suisse 
A. briguet, J.C. Duplan, J. Delmau; UER Physitjue 
S. Guibaud, M. Bonnet; Laboratoire de Sibchimie, H6pital de la Croix~ 
Rousse, Universite de Lyon I, France 
M. Dumont, J.F. Fara, Clinique obstetHque, H6pitai de la Cfoix-'Rousse, ..--, 
Universite de Lyon I, France \__,, 
Phys i o l ~· chem. and Phys. ( 1982) 

l .1. 



To Prof. B.L. Shapiro, Department of Chemistry 
College Station, Texas, USA 
Geneva, 10th March 1982 
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Abstract 

Measurements of T2 at 23.5 Koe or 0.5 oe on solvent water in meconium 
polluted A.F. give reliable information : 
- characteristic of concentration of meconium in A.F.; 
- with very small extracted samples at 23.5 Koe (~0.1 cm3) or possibly 

in situ at 0.5 oe; 
- without any handling of samples (filtration, centrifugation, dilution) 

as in spectrophotometric method; 
- obtainable in a short time (smaller than half an hour) 
This variation of T2 is mainly due to mucopolysaccharides , (80 % of meconium). 
Measurements were made on calibrated solutions of meconium in nonnal A.F. 
and in isotonic fluid. 

3. Proton NMR-relaxation dispersion in meconium solutions and healthy amniotic 
fluid: possible applications to medical diagnosis. 
G.J. B~ne, B. Borcard, E. Hiltbrand, P. Magnin, Section de Physique de 
1 'Universite de Geneve, Suisse 
V. Graf, F. Noack, Physikalisches Institut der Universitat Stuttgart, Stuttgart, 
Germany. Z. fUr Natur. (1982) 

Abstract 

In order to show that for a possible application in medical diagnosis NMR­
relaxation experiments at low Larmor frequencies (v0 ~KHz) are more sensitive 
than the up to now done high field measurements in the MHz~range, we present 
dispersion curves (v0 = 50 Hz to 50 MHz) of the proton longitudinal relaxation 
time Tl and values of the transversal relaxation time T2 for the example of 
amniotic fluids. Only for Larmor frequencies below~ 100 kHz the relaxation 
times for healthy amniotic fluid and pathological meconium solutions are 
significantly different, whereas at high Larmor frequencies, i.e. in the 
conventional MHz-range, the observed changes are rather small. 
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INSTITUT FOR PHYSIK DER UNIVERSITXT BASEL 

EXPERIMENTELLE KERNPHYSIK 

Klingelbergstrasse 82, Telefon 061 - 44 22 80 

Prof. Dr. P. Diehl 

CH - 4066 Basel (Schweiz) 15 Mar ch , 19 8 2 

Prof. B.L. Shapiro 
Texas A and M University 
Department of Chemistry 

I 

College Station~ Texas 77843 

USA 

Measurement of liquid crystal diamagnetic susceptibility 

anisotropy by 1 H-NMR-spectroscopy 

Dear Barry 

About a !year ago C.L. Khetrapal and A.C. Kunwar suggested 

the use ,of mixed liquid crystals with opposite sign of the 

diamagnetic susceptibility anisotropy for the measurement 

of chemical shifts anisotropy. [TAMUN 268, 10, 1981; Mol. 

Cryst. 4iq.Cryst. 72, 13, 1981; Chem. Phys. Lett. g, 170 

1981]. This method is based on the fact that at a certain 

critical concentration the optic axis of the liquid cry-
: 

stal mixture rotates by 90 degrees, i.e. from a parallel 
i 

(with r~spect to the applied field) to a perpendicular orien-

tation qr vice versa depending upon the direction from which 

the critical point is approached. 

We are suggesting the use of this critical point for the 

measurement of the anisotropy of the liquid crystal dimagne-
' I 

tic susceptibility. [To be published in Chem. Phys. Lett.]. 

Actually at the critical point the macroscopic diamagnetid 

anisotropy of the mixture is zero and if we assume that the 

anisotropy is additive, as are e.g. specific polarisation and 

refractions of non-polar compounds, we can write at the cri­

tical point (p): 
C 



.,_ 

p -~x (Liqu. Cryst. A) + (1-p )•~x (Liqu. Cryst. B)= O c m c m 

Here p is the mole fraction and 6x are the products 
C m 

6x = S(Liqu. cryst.) •6x m a 

with 6X = molecular susceptibility anisotropy. 
a 

With a known 6x for one liquid crystal as a basis we can 
m 

now determine 6x of different liquid crystals by detec­
m 

ting the critical point of axis rotation and measuring 

mole fractions. 

We have applied this method to several mixtures an
1

d found 

that the results agree within approximately 5% with results 

of different methods. These results also confirm the addi­

tivity of effects. 

Yours sincerely 

'O 1 ~- ,,-. \Q..,L•.- . ~ 
.. ~ . .<-1e-.. ~ 

Peter Diehl Jukka, okisaari 

283-42 
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IWAN N. STRANSKI-INSTITUT 
fur Physikalische und Theoretische Chemie 

d~r Technischen Universitat Berlin 

Berlin, den March 17th 1982 

Tel.: (030) 314-
Az.: 

Erofessor Bernard L. Shapiro, 
Chemistry Department, 
Texas A and M University, 
Co!lege Station, 
Texa,s 77S43, USA 

Dear f!a~ry, 

1 Berlin 12 
Stral3e des 17. Junl 112 
Ernst-Reuter-Haus 

1 Berlin 10 
Ernst-Reuter-Platz 7 
Telefunken-Haus, 15. 0. G. 

"Skyline Projections in Two-Dimensional NMR Spectros_copy" [ 

Cross-sections and projections are of great value for the rapid display 
of the relevant information in 2D NMR spectra. It is common practise to use 
integral projections which have been defined by Nagayama et aL (1). Along a 
chosen direction the signal intensities of the 2D spectrum are integrat~d and 
the various sums are plotted as a function of frequency. The resulting· 1D 
spectrum thus incorporates all signals of the 2D frequency plane. In some 
cases, however, positive and negative signals cancel so that the integr~l 
projection may look deceptively simple. One prominent example is given in 
2D-J-resolved spectroscopy where the so-called "phase-twist" line shape

1

causes 
the . 45° integra,l projections to be zero. This artefact may be alleviate? by 
using the absolute-mode 2D spectrum for integration at the expense of severe 
broadening _and distortions for overlapping resonance lines. 

A remedy is to obtain integral projections from 2D spectra where the 
phase twist has been removed by either additional measurement (2-4) or 
additional data treatment ("pseudo echo", ref.5). 

Particularlyin cases of decent signal-to-noise ratio, the much attended 
integral projection faces a powerful but yet neglected alternative. Instead of 

I 
defining a projection as the sum of signals along a given direction, it may be 
defined in _terms of the shadow cast by an object in the sun light. Thus the sky­
line of the 2D spectrum determines the projected spectrum. These projections are 
therefore called skyline projections. 

The Figure shows the typical phase-twist line shape(a) and the i~tegral 
and skyline projections at 45°. The inner lineshape is a skyline projection of 
both the positive and the magnitude of the negative values of the spectrum 
(jRe{S(w

1
,w

2
)}j, absolute real mode skyline). The slightly broader lineshape 

in the middle is the skyline projection of the magnitude spectrum j S (w
1 

,w
2

)_ j 
which may be used for spectra with phase error. The outer lineshape evetitually 

I 

results from the integral projection of the magnitude spectrum. These lfneshapes 
demonstrate the superior resolution of the skyline projections. Since no inte­
gration is applied, the peak heights in a skyline projection are in general not 
a measure of the signal intensities. 

d r Id'. (( i 7flj-~ ~fl4'/ 

Bernhard Bliirnich 

Best regards, 

_,,.,.. -. 

-------­· l 
\._/ 
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V2◄cr.i~--,..._ __ ,.,!llo V 1 

0 

1) K. Nagayama, P. Bachmann, K. WCithrich, and R.R. Ernst, J. Magn. Reson. l.!_, 
133 (1978) 

2) P. Bachmann, W.P. Aue, L. Muller, and R.R. Ernst, J. Magn. Reson. 28, 29 (197) 
]) R. Freeman, S.P. Kempsell, and M.H. Levitt, J. Magn. Reson. l_!, 663 ( 1979) 
4) A. Bax, A.F. Mehlkopf, and J. Smidt, J. Magn. Reson. l2, 373 (1979) 
5) A. Bax,, R. Freeman, and G.A. Morris, J. Magn. Reson. 43, 333 (1981) 



Varian / 611 Hansen Way / Palo Alto / California 94303 / U.S.A. 

Tel. (415) 493-4000 
@) 

?:rofes_sor Bar;y L. Sh1api;o . Telex 34-8476 varian 
Department of Chemist:ry 
Texas A & M Universit~ March 23, l982 
CP~lege Station, TX 77843 
15N NATURAL ABUNDANCE OF POLYPEPTIDES ON THE XL-300 

Pear Barry: 
I 

We've been exploring 'the utility and limitations of 15N NMR of polypeptides and 
have obtained some interesting results lately on the XL-300 at 30 MHz. The higher 
field and improved prbbe technology can now permit using solutions in the range 
of 10 millimolar. Even small amounts can be studied, for example the 9 mg sample 
of gramicidin S (Spectruµ,. A). This 0.02 molar solution was run in a 5 mm broad­
ba11d probe on the XL-300 for 15 hours. Obviously a 4 hour run would be adequate. 

Another polypeptide which pre~ents interesting demands on spectral interpretation 
is angiotension II. The NOE spectrum (B) resulted from an overnight run on a ·- ' ' . + 
0.056 molar solution in a 10 mm broadband probe. The protonated -,,-NH3 terminal 
nitrogen gives rise to the high-field signal, while the NH2's are just visible 
Jn the center of the spectrum. Four resonances at lower field represent the .six 
amide nitrogens (see expansion D). The praline and histidine resonances . were not 
.observed due to unfavorable Ti/NOE. 

· ' 1 5 The INEPT polarizatio:n transfer pulse sequence is very valuable for _· N NMR and 
it was used to produc;e C'-D. Spectrum C was obtained after setting the refocussing 
delay for exciting on1y NH resonances. Note that the gµandino NH of arg;i.nine now 
is much stronger. Sp'ectrum B' was obtained under conditions for NH down, NH2 up, 
confirming the arginine NH2 assignment. 

INEPT 15N spectra are dramatically affected by the !ability of the protons bonded 
to the nitrogens. No_te that the -NHt resonance is completely absent from the 
INEPT spectra while strong in the NOE spectrum. No histidine resonances are 
observed as well. Proton exchange destroys the coherence of the proton magne­
tization during the polar-
ization transfer process. For 
J"' 90 Hz the various delays in - 2 3 5 - 2 6 D - 2 B D 
the pulse sequence add up to 
'vll ms so that exchange life-
times must be significantly 
longer than this to permit • 
effective polarization t;rans- Ii 1 

1
1 

fer and subsequent detection. ~ · · [!] 
The two arginine NH2's actually _ 
integrate to about the same as 
one amide NH when delays were 
set to have all peaks upright. 

See you at the ENC, 

e.Xray 
NMR Applications Laboratory 
Varian Instrument Division 

'Jr"-111/ciehn t 
r-r,-1e,. 
I . I 

r,./ - or-11 
I I 

or>r. ,._ lfAI 
I I 

Jew. -pk - P'"0 

9 "'J - t·l/2 H.,/4, 

.:Z-/.1.ff PT 

c.rc//;dio11 
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Columbia 
I 
University in the City of New York New York, N. Y. 10027 

I 

DEPARTMENT OF CHEMISTRY Havemeyer Hall 

March 24, 1982 

Dr. B. L. Shapiro 
Dep~rtment 6f Chemistry 
Texas A & M University 
College Station, Tx 77843 

Folding in Jeener Spectra 

Dear Professor Shapiro: 

Now that I am settled at Columbia I should like to resume my 
subscription to TAMU NMR Newsletter. In the hope that you will_ accept 
pretty pictures instead of science, I offer this contribution. 

One of the perennial problems in FT NMR is the recognition of 
peaks which 1 have been "folded" (or aliased) from outside the spectral 
width. So what about folding in 2-D NMR? The mind boggles! 

The effect of folding in homonuclear 2-D J spectra have been 
elegantly demonstrated recently (1). However, the temptation to 
reduce the ispectral width may be even greater for the 2-D 
autocorrelation experiment (2). Some preliminary data are shown here. 

The upp~r autocorrelation map shows the aliphatic part of a 512 x 
1K data-matrix. The width of the plot is 1KHz in both dimensions • . . 
The spectral width in both dimensions was 2KHz (at 300 MHz) in or·der 
to cover all the proton resonances. Note that the olefinic region 
containing 3 protons is not shown. The data was acquired with 
quadrature in both dimensions without delay before acquisition (COSY). 

The lower autocorrelation map was recorded with delay before 
acquisition {SECSY) and shows the same region. The matrix size was 
reduced to 256 by 512, all of which is displayed here. The sweep 
width in F was reduced to 1KHz. Notice that the cross-peaks (filled 
in black) ~enoting coupling between the aliphatic and olefinic region 
appear in an unambiguous position, from which the location of two of 
the olefinic protons can be determined. However these cross-peaks are 
not actually folded, since they fall within both the spectral widths. 
A more troublesome situation can be found at the high field end of the 
map. Here the other olefinic proton and its associated cross-peaks 
are both folded in. 

At present, I am busy having fun folding spectra of DBPA about 
every conceivable axis. 

1) G. Wider et al. 
2) A. Bax et al • 

King regards, 

C. J. Turner 

J. Magn. Reson., 42, 73 (1981) 
J. Magn. Re son. , 42, 164 ( 1981) 

I: 
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UNIVERSITY OF VIRGINIA 
D.EPARTMENT OF CHEMISTRY 

CHARLOTTESVILLE, VIRGINIA 22901 

March 30, 1982 1 

Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A&M Univ$rsity 
College Station, TX 77843 

TMA As A 1 H Chemical Shift Reference 

Dear Dr. Shapiro: 

We would like to caution your readers concerning the use of TMA, 
[N (CH3) 4+], ,a .s a chemical shift reference when comparing shifts 
in aqueous solritions of different ionic strength. 

A change in ionic strength affects the magnitude of the bulk 
·magnetic susceptibility of the sample and should cause equal 
chemical shifts (on an absolute scale) for all components of the 
solut;i.on and no change in relative shifts. The change in the 
chemical shift of TMA appears to differ from that of the sample 
as a whole. The accompanying table shows o(cH3 ) 4N+ and 8cH.3CN 
in solutions of increasing ionic strength in an unlocked, stafile 
magnetic field :. The ionic strength, µ, is due . to a mixture of 
organic and · inorganic salts. The difference between the shifts, 
or the shift of TMA relative to acetonitrile, is plotted vs.µ. 
Although our e;xperience using these references indicates that 

oTMA is variable rather than ocH3.C:r,;J, we are making further measure­
ments to verify the chemical sliift stability of CH3CN over a large 
range of ionic ; strength. 

' 

Please credit this letter to the subscription of William C. Hutton. 

Yours sincerely, 

~~~-~ 
Eileen M. Stephens 

Sook-Hui Kim 

EMS:ttn L 



Ionic Strength 

Moles/.R, 0 (CH) N+ _3 4 

0.328 1240.54 

0.383 1237.25 

0.571 1231. 20 

1.052 1210.58 

2.100 1159.34 

*Drift rate less than 1 Hz/hr. 

z u 
("I") 

::r: u 
'O 

~ 
E-t 

'O 

Hz at 8.45T* 

0
cH3CN 

837.69 

833.83 
' 

826.82 
I 

804.38 

749.53 

~CC..._--------,-----~---,---------, 

/,0 J.o 
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SOCHil'B ANONYAIE DE DIPPUSION DB L'INSUUMENTATION SCIBNTIPIQUB Siege social : 

BltUKER SPECTROSPIN 67160 WISSEMBOURG· (France) 
34, rue de l'lndustrie 
Boite Postale N' 

Departenients : 

n,. (88)· 94;98, i-7 + 
Telex BRUSPIN 810639·F 

SAOIS BRUKER SPECTROSPIN, Boito Postal• N 67160 \VISSEMBOURG 

Spectrometries: d1f Resonance · Magnetique 
Spectroinetrie Infra-Rouge Fourier 
Polarographie 

Prof. SHAP !RO 
Chemistry Department 
Texas A and ~1 University 

Airriants & alimentations stabilise·es 
Mesures' de· Susceptibilite· magnetique 
Recherche Oceanbgraphique COLLEGE STATION 

Texas 77843-
USA 

N./Ref: 
V./Ref. 

82 03 121 CB/MCH 
Wissembourg, · le March 15, 1982 

15~ NMR: Remember l·ong range couplings t 

Non· protonated 15N; Nitrogens are very Mfficult to detett vi·a direct 

observa·tion because of very long rela·xaition time (Pyri d"ine : 85 seconds, 
I 

acetoni-trine : 90 seconds) associated with diabolic NOE values, generally 

around: - 1. 

A rapid' look to the l Herature furn-i-shes the proof of Tong ra·nge nJ 15ff-H 

cou1Hings, (n> 1) for such nitrogen atoms (1), the oovfous sta:rtin'g poi'nt 

for INEPT experiments. 

The attached spectra are self speaking and: do show that 15N NMR coal d be 

used routi~elj for such systems. 
I 
I 

Spectrum a acetonitrile, pure liquid, 16 scans. 
3
J 15N-H = 1,7 Hz. 

Repetiti~n time: 6 seconds Scale: 1 Hz/cm. 

Spectrum b: Pyri.dine (30/70, v/v in CDC1 3),. 1 000 scans. 
2
J 15N""'°'H = 10,5 Hz 

Repetitfon time : 6 seconds, the 3J 15N- IH = 1,5 Hz is clearly visible ; 

scale : 2,5 Hz/cm. Triplets separation : 2 x J:15N- °'H" 

... / ... 

Soclete Arionyme au capital de 1000000 F regle par les Art.118 ii 150 de la lol sur les sochHes commerclales 
Banque Populalre Wissembourg 40216791180 • C. C. P. Strasbourg 19508 P - N° SIREN 311020 91100013 

.:: 

L 
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Spectrum c : a real structural problem from a cooperation with Prof. 
K. Vrieze and Dr G. Van Katen, U. of Amsterdam. Compound is shown in 
the insert. Solution : 200 mg in 3 ml of cn3oo. Repetition time 2 seconds. 
Overnight run, average driving INEPT coupling : 5 Hz. Reference: MeN02 
50/50 in CDC1 3. A crystal structure of the parent compound with q = H 

shows two sets of imine-pyridine nitrogens (2). One with a long (N~ , ,m 
Nty)-Ag bonding interaction (2.43 A), a second one with a short (N~m' 

N~Y)-Ag bonding interaction (2.24 A). This solid state situation is not 
averaged out in solution as shown by the 15N spectrum ' where one clearly 
distinguishes the two kinds of N. and N nitrogens (N 1, N2) with two 

1 ,m PY 
different chemical shifts and JAg-l5N couplings reflecting unambiguously 
the different 15N~Ag bonding distances. 

By the way, we found the 1H non decoupled INEPT sequence more powerful in 
1 . these problems, compared to the H decoupled one, (try to calculate the 

optimum refocalizing time to switch the decoupler on in situation C !). 

Best regards, 

C. BREVARD R. SCHIMPF 

(1) "Nitrogen 15 Nuclear Magnetic Resonance". G.C. Levy, R.L. Lichter, 
Wiley-Intersciences. 1979. Chapter 4, page 115-119. 

(2) G.C. Van Stein, H. Van der Poel, G. Van Katen, A.L. Spek, 
A.J.M. Duisenberg, P.S. Pregosin, J.C.S. Chem ; Commun 1016 (1980). 

(3) 15N frequency: 25,3 MHz. Spectrometer : WM 250. 10 mm tube. 
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CASE WESTERN RESERVE UNIVERSITY• CLEVELAND, OHIO 44106 

Professor Bernard L, Shapiro 
Department of Chemistry 
Texas A S· M University 
Co1lege Station, Texas 7784:3 

Dear Barry: 

March 3, 19:::2 

I am enclosing a contribution for the News Letter and an amnoun½ement 
of our January Clearence Sale - as usual, I'm just a little late, Iif you glance 
over the list of items, it is clear that most of these are in g~eat demand, 
Thust one should buy now (before they're gone) and figure out a use for them 
l.=.i.ter· 1 

THE BARGAIN HUNTER'S LIST 

NIC 10:::5 20k Computer 
12 11 1.4 T, high impedance Varian Magnet 
Varian V-2100 Power Supply with solid state conversion 
Varian 4:311 Fixed Frequency R,F, Units, E:,1, 60,0 (3), 15,1, 24.3 MHz 
V-4315A Frequency Counter 
V-4:352A Linear Sweeep Unit 
V-:3521 Integrator 
V-4:365 Field Homogeneity Control Unit 
V-4:365A II II II II 

V-4:353 Proton Stabilization Controller 
V--:350e, Magnetic Flux Stabilizer 
Lambda Power Supplies, models, 28 (:300 VDC), 29 (100-200 VDC), C-281 (150 
VDC), C-282 (500 VDC) 
NMR Specialties, 1500 volt supply, Carr Purcell Pulse Programer 
Bruker, WH-60 C-1:3 Observe Modual, Gated Decoupler Multi Pulser 
Varian Broad Band Probes (6) 

HA-U> Probes, t ,O MHz, 5 mm (2) 
HA-100 C-1:3 Probe, 8 mm 
Double transmitter moduals for INDOR for HA-60, N-14, N-15, Si-29, P-31 t, 
Hg-199 

I hope I don't get killed in the STAMPEDE! 
C: 

&!Ly 
(216-368-'.3668) 

Department of Chemistry 
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Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

Dear Barry: 

Marchi 31, 1982 

I 

Accurate Determination of the Degree of Racemization 
Accompanying Peptide Syntheses in the Sub 1 % Range 
- I 

TELEPH ON E 1201) 574-674fi 

' 1201) 574-5394 

A fundamental criterion for judging a new sequence for peptrde synthesis is the degree 
of racemization accompanying the procedure. It is not unusual 

1
to detect the presence of 

approximately 2% • of an unwanted race mate by standard NMR measurements. While tHis 
may be adequate :for many applications9 a higher sensitivity would be desirable in multistep 
syntheses where the accumulated racemization even at 2% per step might be unacceptabl~. 
It is possible in favorable cases to ftnprove the l\JMR threshold of 1detectability _ by well ov~t 
an order of magnit'ude by using the .:;C satellites of an analytical signal as internal reference 
peaks. Since these are exactly 0.55% of the parent resonance they are ideally suited for 
quantitative analyses in the 0.1-1.096 range. In the present exafQ~~e which involves a n~w 
method for the preparation of protected !\l-a.lkyl a.mi no acids, the I C satellite method was 
used in conjunction with the chiral shif t reagent Eu(hfbc)

3
• 

I ' 

Initial studies with the racemate at 300 !V! Hz had -indicated that a separation of 20-40 
Hz of the enantiomeric methoxyls could be achieved in the presence of roughly 0.3-0.5 
molar equivalent of lanthanide. Trace A in the accompanying figure shows the methoxyl 
region of L-Na-methyi13"O-benzyl serine methyl ester in the presente of 0.4 molar equivalent 
of Eu(hfbc) . The C satellites of the methoxyl appear at 31468 and 3.968. Trace B 
illustrates ~e effect of adding a few micro.liters of lantha.nidd treated D-isomer. It I is 
evident from the comparison of A and B t hat any racemization l that may accompany this 
synthetic sequence is less than the dete13ability limit which i~ estimated at 0.06-0.07% 
based on the signal-to-noise ratio of the C sate.llite peak at 3~468. · 

The foregoing is to be part of a forthcom ing paper in J. Org. Chem. by R. Freiding'er 
et al. I 

/oah 

Attachment 

Since 1rely yours, 

Byrol H. Arisen 



CH3O peak in added 
D- isomer 

13c l 
! \ss~ 

\J)J\j 

4.0 

SB 

B . 

A 

3.5 

A: 300 MHz trace of methoxyl region of L-isomer in presence of 0.4 molar equivalent 
of Eu(hfbc)

3 
· 

B: L-isomer plus small amount of lanthanide treated D-isomer 
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Professor B. L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

Fluorine Spectrµm of Myoglobin 

Dear Barry: 

I 
DEPA HTlvl ENT OF CIIE1\IISTHY 

I 
SANTA BAHBAI\A, CALIFOH:-:IA 93106 

March 30, 19!82 

I 

Researchers: in biological chemistry have taken advantage of the fact 
tha:t :niany IDicroorganisms will incorporate fluorinated an!ino acids 
present in their diet into their proteins. The fluorinJ nmr spectra 
of thes:e materials are usually spread over 6-12 p.p.m. dnd are often 
highly resolved:, making possible detailed structural sttidies _of such · 
proteins:. It was demonstrated over 20 years ago that tHe rabbit can 
do the same trick but as yet we are unaware of any atteuipts to observe 
fluorine spectra with proteins from this animal. We ha.J1e raised 
several'. New Zealand white rabbits on a diet containing 0.3% D,L-'-p­
fluorophenylala:nine and are now in the process of examiJing .their 
proteiri.s. · The .Figure below shows the fluorine spectrum jof niyogiobin 
isolated from one such animal. Aluino acid analyses of rjelated systems 
indicate that about 3% of the phenylalanine in this molecule has been 
replaced by the fluoro analog. Ignoring the minor peaks1 for the 
present, the spectrum suggests the presence of 8 phenyl~lanines 

I 
12 

I 
10 

I 
8 4 PPM 

Figure 1. Fluorine nmr spectrum of p-fluorophenylalanine-containing 
rabbit cya:nometmyoglobin, obtained at 282 MHz and 25°. The protein 
concentration was about 0.7 :mM but only about 3% of any phenylaianine 
position is fluorinated. 

L 
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Professor B. L. Shapiro 
283-60 

March 30, 1982 

in the sequence. Experiments are underway to provide assignments 
of these signals to particular phenylalanine positions in the 
sequence and, when these are available, rather detailed studies of 
the structural changes that accompany binding of oxygen should be 
possible. 

Our results so far suggest that the proteins of mammals obliging 
enough to eat fluorinated amino acids may well have interesting 
fluorine nmr spectra. 

Sincerely yours, 

-
' I 

R. A. Nieman 

J. T. Ceri g 

HERCULES INCORPORATED 
RESEARCH CENTER • WILMINGTON . DELAWARE 19899 • TELEPHONE : 302 995-300 0 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

Dear Dr. Shapiro: 

February 26, 1982 

USED 1H NMR WANTED 

The PFW division of Hercules, located in Middletown, 
New York, is seeking a used CW NMR for routine spectra. 
The instrument should be operable and in reasonable 
condition, and preferably located in the Eastern half of 
the U.S. The following equipment would be suitable: T-60, 
EM 360-390, A-60 (D model preferred if in good condition), 
R-12, R-32 or comparable instruments. · 

Persons interested should contact Mike Karras or 
Brian Byrne at (914) 343-1900, Ext. 316. 

Sincerely, 

Walter J. Freeman 
Research Scientist 
Analytical Division 
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March: 2, 1982 

Professor B.C. Shapiro 
Texas ' A&M NMR Newsletter 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77483 

re: Position available 

Dear Professor Shapiro, 
I 

I . 

I 

. I 

We have a position available in our final test group. 
The successful applicant will be. handsomely compensated 
for testing and trouble-shooting nmr spectrometers. 
Elect;ronics experience and a familiarity wfth nmr 
spectroscopy are required. j 

Interested applicants should send resumes to my atten-
tion, to the address below. j 

Sincerely yours, 

Stephen E. Ulrich 
Test Manager 
NICOLET MAGNETICS 

SEU/dly 

145 East DiJna . 
Mountain View, Califor11i c1 94041 
TWX 910-379-6589 
Tel 415-969-2076 
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B RUKE R 

l><..) 
Instruments, Inc. 
MANNING PARK 
BILLERICA, MASSACHUSETTS 01821 
(617) 667-9580 

Dr. Bernard L. Shapiro 
Texas A & M 
Department of Chemistry 
College Station, TX 77843 

Ma~ch 26, 1982 

BRUKER INSTRUMENTS, INCORPORATED - POSITION AVAILABLE 

Dear Barry: 

283-62 

We are looking for a Field Service Engineer for Nuclear Magnetic Resonance 
Tomography, a new product line in our Billerica office. The candidate should 
at least have a BSEE or equivalent degree. At a minimum, basic; knowledge 
in the following areas of Engineering is required: 

- Resistive and superconducting wide-bore magnets 
DC power supplies for high voltages and high currents 
Medium and high-power RF electronics 
Digital circuitry including computer operation and image processing 
Design of NMR probeheads 

The candidate should also possess a working knowledge in the operation of 
NMR spectrometers as well as NMR imaging units along with the desire to travel 
domestically. 

Interested individuals should send their resumes as soon as pos.sible to the 
Billerica office of Bruker Instruments. 

Sincerely, _ .. ---

,l~ [(;[di) ,fl~c/rcJlo/ 
/ Michael Reinhold, Ph.D. 

Product Manager 

MIR:lme 

Bruker Instruments is an equal opportunity employer. 



DEPARTMENT OF HEALTH &. HUMAN SERVICES 

Pr.ofessor Barry Shapiro 
Texas A & M University 
College Station, Texas 77843 

I 

Public Health 'Service 

National: Institutes ,o·t \Health 
:National Institute on_,j~ging 
-Gerontology 'Research 'Center 
;Baltimore ·City Hospitals 
Baltimore, ,Maryland :2·1·22~ 

March 12, 1:982 

Dear Professor Shapiro~ I 

I 
Our laboratory is _presently engaged in a variety of projects that involve 
NMR techniques. Among them are the following: (1) A study of the mech­
anism of RNA polymerase, as modified by different metal ' ions, (2) the in­
teraction of metal ions wi·th DNA and RNA, (3) the inter~onversion of DNA 
conformers - we have recently discovered a series of reversible consecutive 
DNA transformations, and (4) age changes in the metabolism of tissues, ·· 
or.gans and whole animals. One of my coworkers on these i studies will leave 
at the end of the summer, and I want to replace him with someone who i ·s 
interested in the types of studies that we are carrying jout and who is 
well-trained in NMR spectroscopy. Some experience in biochemical pre­
parations would be helpful, but not essential - ,general intellectual and 
laboratory 'l:ikills are more important. · 

I 

The applicant would be considered for an NIH staff fellowship, if he is a 
U.S. citizen., or an NIH visiting fellowship, if he is noL Visiting fellows 
are paid $16,000 per year innnediately .after obtaining the doctorate, some­
what more with greater experience. Staff fellowships start at $17,000 and 
can go as high as $32,955, as warranted by experience. 

If you know 1of suitable candidates, please let me know 
them contact m~ directly. 

Gunther L. Eichhorn 

lb a out them or have 

I 

Chief, Laboratory of Cellular & 
Molecular Biology 

GLE/alh 
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Nicolet Supercon Ff-NMR 
Spectrometers 

Uncompromising performance, limitless adaptability. 

Our spectrometer 
systems have been 
conceived and designed 
to provide optimum 
performance while 
being fully adaptable to 
new techniques with 
minimal cost and 
difficulty. More than 
just a collection of 
instruments, they 
represent a completely 
modular approach to 
FT-NMR instrumen­
tation that allows the 
user to expand his 
system as his research 
needs grow and to 
easily accommodate 
new experimental 
techniques as they 
develop. 

Outstanding Nicolet 
features include 
these: 
• A full range of super­
conducting magnets 
from4.7Tto 11.7T 
(200MHz to 500MHz 
proton frequency 
range), in both wide­
bore and narrow-bore 
configurations. 

• Multinuclear obser­
vation with a wide 
variety of fixed-tune 
and broadband probes. 

• Simultaneous 
acquisition, processing, 
and plotting for greater 
sample throughput. 

• Simplified control of 
spectrometer oper­
ations and parameters 
by using easy keyboard 
commands. 

• Advanced Nicolet 
I ISOE Data System 
with l 28K/20-bit 
memory, 2 56-step 
pulse programmer, 
and the most 
comprehensive FT­
NMR software package 
available. 

• Extended dynamic 
range performance 
with 40-bit acquisition 
and floating-point 
processing. 

• An expandable pulse­
sequence library, 
including T 1 , T 2 , 

Redfield, INEPT, homo­
and hetero- 2D-FT, etc. 

• Convenient com­
puter control of field 
shimming, observe and 
decoupling frequencies, 
sample temperature, 
and probe-tuning. 

• Precise digital 
plotting with full 
annotation of spectral 
parameters and 
flexibility of hardcopy 
format. 

The versatile Nicolet 
spectrometers provide 
the user with the ability 
to easily adapt to the 
newest techniques and 
experimental 
configurations. 

Some of these are: 
• High resolution 
studies of solids with 
Waugh-Pines cross­
polarization and magic­
angle spinning. 

• High sensitivity 
wide-bore 1 3C studies 
of high molecular 
weight polymers. 

• Automated T I and 
T 2 measurements. 

• Chemical dynamics 
studies. 

• Temperature­
programmed 
experiments. 

• 3 1 P experiments on 
living organs. 

NICOLET 
MAGNETICS 
CORPORATION 

A NICOLET INSTRUMENT SUBSIDIARY 

I 4 5 East Dana 
Mountain View, California 94041 
TWX: 910-379-6589 
Telephone: 415-969-2076 



•Highfield solid sample probe for JEOL.:s 200 MHz SCM! ,.....f,---+111-t■ 
• *Tunable heads - interchangeable plug-in 

matching units for observation of 
13C ( ~ 50 MHz) 
31P (~ 80 MHz) 

29Si ( ~ 40 MHz) 
with one probe! 

• Self starting rotortstator design! 
• High speed magic-angle sample spinning (> 4.0 KHz)! 
• "Magic lift probe" for quick sample change and 

probe insertion! 
• All this, in addition to a full line of dual and broad-band 

high resolution liquid sample probes! 

__ .__. __ ]_-:,-..,_-
Chemagnetics SCM ~-fll-.... -+--+---+---+--H 

Solids probe 
for JEOL's ~-fll-.... -+--+--+---+--H 

200MHz NMR. 

C 

LJ 




