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THE JOHJVS HOPKINS UNIVERSITY 
SCHOOL OF llf.EDICINE 

725 N. WOLFE STREET - BALTIMORE, llfAR'YLAND 21205 L 

DEPARnIENT OF PHYSIOLOGICAL CHEMIST/ff 
TELEPHONE 955-5000 

AREA CODE 301 

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

I 

Dear Barry: · 

October 25, 1982 

CONFORMATIONAL SEARCH ON ENZYME-BOUND LACTOYL-GLUTHATHIONE 

+ We have been using the paramagnetic effects of Mn2+ on T to measure 

.:. _ 

Mn
1 

2 to proton distances on the tripeptide product, S-(D-lact~yl)glutathione, 
bound to the enzyme Glyoxalase 1· (Figure l) (1). In _ order to more objectively 
bu ~ld molecular models based on these measured distances -and to better evaluate 
the uniqueness of the model, we are using a distance ;geometry algorithm (2) 
wh~ch computes a structure consistent with known intermolecular b~nd distances, 
bond angles, Van der Waals radii, and experimentally :measured Mn2 to proton L , 
distances. 

After more than twenty runs, our best fit structures fall into two 
families (Fig. 2) both of which show little variation about their respective 
means (Fig. 3). We hope to distinguish between these two sets of solutions 
by further distance measurements using interproton Overhauser effects. 

I 
' i 

With apologies , for lateness, 

Albert S. Mildva~ Paul Rosevear and 
Joe Schaffer ?~ ~ 

' c;e(~ 

1.; Sellin, s, Rosevear, P., Mannervik, B. and Mildva'Q":\.~~ 
, Chem . 257 10023 ( 1982) 

2. Kuntz, I.D., Crippen, G.M., and Kollman, P.A. Biopolymers .l§__, 939 (1979) 

.... ·. 

L 



·D 
Mn 

Figure l 

Figure 2 

·o 
Figure 3 
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GRACE 

Dr. Bernard L. Shapiro 
1 Department of Chemistry 
, Texas A&M University 

College Station, Texas 77843 
I 

, Dear Barry: 

Research Division 

W. R. Grace & Co. 
7379 Route 32 
Columbia, Maryland 21044 

(301) 531-4000 

Direct Dial (301) 531- 4436 
October 26, 1982 

Spectral Properties of a Hydroquinom.e: Triethylenediamine 
Complex. , 

Recently an unexpected precipitate, : filtered from a known 
oligomer formulation, was submitted to this laboratory for 
identification. The material was poorly i soluble in organic 

, solvents and water but very soluble in etther dilute aqueous 
base or acid. No melting point was found; the material 
decomposed on heating. It could be recrystallized from 
methanol. Elemental analy~is (C, 64.70%; H, 8.23%; O, 14~73%; 
N, 12.5L.%) indicated the empiric;al ' formu:j..a: C6 H9NO. 

With the aid of C-13 ~nd proton NMR, infrared, and mass 
spectroscopy, the unknown was identified :as the 1:1 complex of 
hydroquinone (HQ) with triethyleneqiamine (TEDA), having the 
molecular formula C12H18N2 <;) 2 • TEDA was known to be present ir. 
the formulation; HQ was an ' additive whose presence was not 
known at the time. This identification was confirmed by 
comparison of the IR and c +13 NMR spectra of the precipitate 
with material synthesized ~by direct readtion of HQ with TEDA 
in this laboratory. 

This HQ:TEDA complex was first reported over 25 years ago. 
A fairly recent pap~r by Ilczyszyn; et al. (1) reports C-13 
chemical shift data for salts of substit~ted phenols with 
triethylamine. We are unaware .of any previous report on the 

1 NMH. spectra of salts of dihydroxy benzenes and dibasic amines. 

The C-13 and proton N~R spect~a of the HQ:'l'EDA complex 
have only three signals each. rrhese signals and their 
assignments are tabulated below; assigmhents were made using 
the positions of the signals, the multiplicities in the SFORD 
C-13 spectrum and the relative .intensities of the proton 
signals. Olefinic or carbonyl structures were ruled out by 
the infrared spectrum. ' 

C 



291-4 

OBSERVED CHEMICAL SHIFrrs IN NMR SPECTRA OF HQ: TEDA COMPLEX 

C-13 s:eectrum(a} Proton s:eectrum(b} Assignment 

SFORD Rel. 
0 (from TMS} Multi:elicity 0 (from TMS} Int. 

149.6 singlet Aromatic ipso carbon 

115.5 doublet 6.61 2 Aromatic CH groups 

46.8 triplet 2.73 6 R-CH -N-2 groups 

4.5 1 Exchangeable H 

a) Obtained from a saturated solution in DMSO-d 6 • 

b} Obtained from a saturated solution in methanol-d
4

• 

The mass spectrum of the precipitated material did not 
show a molecular ion for a C1 aH 1 AN 2 0a compound. Instead there 
were two strong peaks form= 110 and m = 112 {molecular ions 
of HQ and TEDA} and the remainder of the spectrum was the 
superposition of the fragmentation patterns 6f HQ and TEDA. 
'l'hese probably formed by thermal decomposition of the original 
solid. 

In our spectra, obtained in DMSO-d 6 .solution, the C-13 
signals of the material have the same chemical shifts as the 
corresponding signals observed for pure ~Q and TEDA. The 
reported data of Ilczyszyn et al. indicated downfield shifts 
for the carbon signals in chloroform solutions of substituted 
phenol: triethylamine complexes due to either strong hydrogen 
bonding or charge transfer between phenol and base. It is 
postulated that in DMSO-d

6 
solution competition with the polar 

solvent suppresses this bonding and the HQ and TEDA moieties of 
the complex exist as neutral rather than charged species. In 
the solid state ~he IR spectrum of the HQ:TEDA complex shows 
peaks for the NH species and may indicate that the solid 
complex has either an ionic crystal lattice or a hydrogen­
bonded polymeric structure. 

We hope that this contribution will satisfy our 
subscription obligations for TAMU Newsletter. 

/ ? 

1<-L-
-~=4.o.--..l""---'---,.c:..J....!:C-:.-

Donald 

Sincerely Yours, 

J. Clfcy 
M. Ilczyszyn, Z. Latajka, and H. Ratajczak, 
Org. Magn. Reson. 16, 173 (1981). 
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PHILIPPS-UNIVERSITAT MARBURG 
FACHBEREICH CHEMIE 

Priv. Doz. Dr. Stefan Berger 

I 

I r . ·1 
FB CHEMIE· HANS·MEERWEIN·STR. · 0-3550 MARB':JRG 

L 

Professor B. L. Shapiro 

Texas A & M University 
College Station, TX - 77843 

USA 

Dear Professor Shapiro, 

_j 

MAR BURG, D _EN 25.10.1982 
TELEFON (06421) 28·1 
OURCHWAHL: (06421) 28· 5520 
TELEX 482372 

Deuterium Isotope Effect on 
13c Chemical shift over 12 bonds 

h f l . d . . i ff 13 h Int e current race or ong range euterium isotope ·e ects on Cc emical , . I . 
sh{fts (see TAMU 276/34, 277/23, 278/8, 280/3 ~ 281/5) we would like to mark 

' ' 
a distinct point. We have recently synthesised a series of 9ompounds with a 
single deuterium atom at the end of :a growing 'chain of conjugated carbon 
atoms. The last compound of this series, 1-phenyl-4-tolyl-butadiene 1, 
shows a deuterium isotope effect from the single deuterium in the ph~nyl 

rfog ov~r 1~ bonds. 
1 

1 
, . lf'fO 

~ 0 1 ~ 
➔ 0 ,o . -~ . 

0
. ~19 

Cff3 ~Clt=.C.H-CH.::::::-c.H-,. 0, /, D ,.,. 

ThJ values given in the formula are in ppb and have Been obtained on our 
I • 

WH-400 spectrometer from a mixture ~f both the labelled and unlabelled 
species. Even more interesting than ;the deuterium ef~ect over 12 bonds 
is the behaviour of the carbon atom~ within the butadiene bridge, which 
do show a polarisation as if the deuterium would be a real substituent. 

I 

yours 

( H. Kiinzer) 





C 
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Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

Professor Barry Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

Dear Professor Shapiro: 

October 26, 1982 

The second New Mexico Regional NMR (=[NMR] 2) meeting held at the Los 
Alamos National Laboratory NMR Facility on September 25, 1982, was 
attended by 27 people from five institutions in New Mexico as well 
as representatives from corporate sponsors Cryomagnet Systems, JEOL, 
Nicolet, and Wilmad. The meeting featured a number of posters in 
addition to invited talks by Paul Lauterbur (SUNY-Stoney Brook) and 
Bill Earl (Los Alamos). The next meeting will be March 1983 at 
New Mexico Institute of Mining and Technology in Socorro and will be 
organized by Larry Werbelow. · 

EF/nb 

Cys: CRM (2), MS Al50 
INC-4 File 
E. Fukushima 

Sincerely, 

fi,du ~~lltA_ 
E. Fukushima 2 for the (NMR) 
Steering Committee 

An Equal Opportunity Employer/Operated by University of Cellfornle 

291-8 
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INSTITUTE OF CHEMICAL PROCESS FUNDAMENTALS 
CZ EC HOS LO VA K ACADEMY OF SC IE NC E 

165 02 PRAHA 6 • SUCHDOL 

Prof. B.L. Shapiro 
Texas A&M University 

29 October 1982 
4073/82 

re.: assignment of 29si chemical shifts in silylated methyl 
B-D-xylopyranoside deiivatives 

Dear Barry, 

we are still involved 'with applications of 29si NMR to ana­

lytical problems. When polyfunctionai compounds are silylated 

th .b f 29s· 1· . th b ff t· 1 e num er o 1 ines gives e num er o unc iona groups; 

the assignment of these lines is a ,problem. Though 
I 

it c.an 

be made in a rigorous way by 2D techniques, we are looking for 
: I 

· · 1 1 < 2 9s · 20 · t · ' t 1 t · a emp1r1ca rues 1 experimen ·s are 1ex reme y ime eman-

ding as good resolution in ,both dimensions is required). 

Recently, we have investigated (with Dr. Petrakova of Bra-
I 

1 tislava) an extensive series 0£ al~ possible mono- and di-0-me-

thylated (Me), 0-benzylated (Bn), 0-benzoylated (Bz), and 0-

-acetylated (Ac) methyl B-D-xylopyranosides. The results are 

schematically depicted in ~he Figure. Using the simple one-li-

29 · 
ne Si NMR spectra of trimethylsilylated di-0-substituted 

, comoounds as a training set, we establisned a "parallelogram 
' -
I 
rule" that the silicon shi:fts are always lin the indicated or­

der. Using this rule, lines ,in more · complex spectra could be 

assigned as demonstrated for the case of pertrimethylsilylated 

· methyl B-D-xylopyranoside. ;The assignment can be verif ieci by 

the 2D techniques or by he~eronuclear 13c - 29si INADEQUATE ex­

, periments developed (see TAMU-NMR-N 287,p.35) for this purpose. 

Sincerely yours, 

r11·~n Schraml 
(/' 

L 

.. ...... ----.. 
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Bz~ TRAINING SET : 
' 21.0 ' 

Ac8
' ·, ' MONO-SILYLA T ED ' ' . 

' ' cf ' DERIVATIVES OMe 
::' ' ' . 

' 19Si ' ~', . 

' ' ' ,:- ' 
20.5 ' ' ' ' ' ' '() OR 

' OR 
' ' ' 

Me ' 
20.0 «>. Q 

0 . 
sn• .... , . 

. .... . ' . PARALLELOGRAM ...: 

" -~a . ' RULE ·. .... 
' ' 

t ' .... 
19.5 ... Cl 

Si-2 
-!:' 

t t) 
APPLICAT ION · 
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19.0 
Si-4 

OMe 

t 
Si-3 

OSi-4 

18.5 
OSi-2 
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LaTrobe University 

□EPARTMENT OF ORGANIC CHEMISTRY TELEPHONE 47B3122 

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

Dear Barry: 

' ' ' 

Molybdenum Relaxation 

I 

Since we have been working with 95Mo chemical shifts for a number of years, 
we have started using the same compourids for relaxation studies. 

We have been carrying out relaxation studies of 95Mo nucleus in various 
compounds. 95Mo is a spin 5/2 nucleus, and so its relaxation would .be 
expected to be dominated by the quadrupolarmechanism. Under motional 
nar

1

rowing conditions (w T « 1) · 
0 C 

1 1 37r2 (2I+3) i x2 (1 + 1 2) = I2 (2I-l~ r T 
Tlq T2q 10 C 

i 
where X is the nuclear quadrupole coupling constant = 2 e qzzQ 

h 

n is the assymetry parameter, T is the rotational cor:~·elation time. 
C 

I 
T2 can be obtained from the~ height llinewidth if the inhomogeneity 
broadening is negligible (T2 = l.. ~). f Since 95Mo linewidths range from a 
few Hz to thousands of Hz, T1 'snw ranging from hundreds of milliseconds 
to microseconds are expected. 

T 1 ', .s are measured using 
sequence, with the time 
equation of the form 

I 

0 ' 0 
the inversion recovery (180 -T-90-T)n pulse 
(T) and intensity data S(T) fitted to a 3 parameter 

S(T) = S(oo) (1-B exp-(T / TJ) 
Exponential fitting is preferred to the usual method o~ obtaining the Ti 
from the slope of the logarithmic equation, since it i ,s not dependent on 
the accuracy of the S( 00 ) measurement. The broad lines 1 and rapid decay of 
thk FID in many compounds make acquisition of the FID after about 30 msec 
unnecessary, allowing quite rapid determinatiof1: of T1 1

1
s. 

I 1 

Table 1 shows some relaxation data for the class of compounds 

I 

(cp = cyclopentadienyl anion) 

BUNOOORA/VICTORIA/AUSTRALIA 3OB3. TELEGRAMS AND CABLES: LATROBE MELBOURNE 
Telex: No. CAA) 33143 



TABLE 1. 

W½(Hz) Tz (msec) T1 (msec) 

P-H 66. 9±1.2 4.76±0.l 4.92±0.13 

P-CF3 62.0±1. 2 5 .13±0.l 5.29±0.09 

P-OMe 63.2±1.2 5.04±0.1 5.11±0012 

0-Me 68.1±1.2 4.67±0.l 4.86±0.12 

2,4,6 Me 126.3±1. 2 2.52±0.02 2.51±0.04 

(Me) 5 cp P-H 97 .4±1. 2 3.27±0.04 3.39±0.04 

-r 1 's are the average of several measurements; uncertainties are standard 
0 

deviations. C ~ 0.5M in CHcl3. Temp.= 20. 

291-12 

The results in Table 1 show good agreement between Tz's calculated from 
linewidths and inversion recovery T1 's, indicating a 1 or 2 Hz inhomogeneity 
contribution to linewidths. Addition of extra methyl groups to the benzyl 
or cp. ligands results in longer correlation times and shorter T1 's. 

Table 2 shows the results for another class of compounds; (arene) Mo(C0) 3 • 
The TT bonded arenes are toluene, xylene and mesitylene. The 95Mo linewidths 
are too narrow (3-6Hz) for T2 calculations to be meaningful, but this also 
means that the 97Mo linewidths are narrow enough to be accurately 
measured. If only quadrupolar relaxation is significant, then the 
quadrupole moment ratio can be calculated (97Q/95Q = ( 95T1/97T1)½). The 
results are in excellent agreement with the value of 11.4±0.4 obtained by 
the same method for aqueous molybdate. ( 1 ) · 

TABLE 2 

p-xyl mes 

95Mo T1 
(msec) 

toluene 

165.4±3.2 

o-xyl 

88.2±2.2 

m-xyl 

115.0±0.5 103.6±2.2 77.6±2.0 

97Mo W½ 
(Hz) 

97Mo T1 
(msec) 

97Q;95Q 

252 ±3 

1.26 

11.5 

466 ±3 

0.683 

11.4 

358 ±3 398 ±3 532 ±3 

0.889 0.800 0.598 

11.4 11.4 11.4 

Again, a decrease in T1 is apparent with increasing methyl substitution, 
but the order of the xylyl T1 's may indicate an effect of increasing metal­
arene bond strength on the quadrupole coupling constant. Such an effect 
has been advanced as a possible explanation of chemical shift order in 
these compounds. (2 ) · 

Please credit this contribution to the Monash University account (Ian Rae, 
Mike Heffernan) who are kind enough to share the newsletter with us. 

l R.R. Vold and R.L. Vold, J.Mag.Res., 19, 365 (1975). 

2 
A.F. Masters, R.T.C. Brownlee, M.J. O'Connor, A.G. Wedd, Inorg.Chem., 3-Q_, 

4183 (1981>.f :.ob ~~ B~~ 

R.T.C. Brownlee B.P. Shehan 
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I 

SANDOZ, INC. 

PHARMACEUTICAL DIVISION 
RESEARCH & DEVELOPMENT 

EAST HANOVER, N. J. 07936 

I 

Professor B. L. Shapiro 
Dept . of Chemistry, Texas A 8< M University 
College of Sciences, College Station, ;Texas :77843 

I I 

Dear Barry, 

COMBINED C-13 SHIFT AND 
USING THE MACCS SYSTEM. 

I 

I ' 
October 18, 1982. 

I 
STRUCTURE STORAGE AND RETRIEVAL 

I 

TELEPHONES 
201 • 386 • 7500 
212-349 - 1212 

TWX: 710 • 986 · 8208 

I ' I 

As part of a proJect to stJre and retrieJe structures and 
associated chemical and biological data, a Datatype was 
Crfated (CMR. SHIFTS) in our i1 house Qatabaie . This Data­
base is set up and Run using the MACCS (Molecular Access 

I 

System, by Molecular Design Ltd., Inc . ) program. The Data--
type is Numeric, accepting tw~ columns of numbers (atom 
nu 1mber· and shift) followed by J comment ]fields of cca 110 
characters, up to 300 lines per compound. 

1 

Input is as follows: The ~tructure is Drawn with a · 
light pen and Registered, if f ot already pr~sent in the 
Database. The system automatically creates a unique 
numbering of non-hydrogen ato~s. The structure is Plotted 
o~t with Numbering turned On. lwith this plot and the 
C~R shifts in view, the Data ~re Registered 1 under the 

I -

compound into Datatype CMR . SHIFTS, one atom, one shift, 
on

1
e optional comment per line J The comments : can include 

I I 

1 e: t t er s a, b e t c f or g r o u p s o f i n t er c h an g e ab 1 e a t oms . 
Searching: After Filing, t~e infor,r,ation l is immediately 

available to all authorized u~ers . The shifts can be 
range Searched, and several rknges can ·be c~mbined. 
S~ructures on the hitlist can J be View~d ; or the Data CMR 
can be inspected, printed, the structures can be Plotted. 
The comments and other Data c~n be string Searched . 
Cdnve~sely, a structure or substructure Sea+ch will hit 
all the appropriate compounds ] whose CMR da~a can then be 
inspected, printed or Searche~. 

L 
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Reporting: Using F0RGEN <format Generator, by MDL), a 
~eport form was designed wit~ the light pen, keyboard and 
CRT. Running the program MARGEN C Molecular Access Report 

I Generator, by MDL> calls on a F0RGEN Template and a Data-
base . Getting Ca) compound(s l> from the database fills the 
structure and appropriate datl a into the f6rm. Runtime 
ilnformation can be supplied (e.g . CMR. REF etc. Alternatively, . 
a Data1ype can be set up for ~ he latter. The system accepts 
a large number of Text, Formatted or Numeric datatypes) . 

I 

1000 characters per Box are handled, 200 Boxes, if necessarq . 
V i e w i n g or Co p y i n g o f t h e r e p o T' t s on . on e a T' sever a 1 

I I 

compounds can be done automa
1

tically . The repor·t form can 
be modified by an editing pr

1
ocess . New Datatypes can be 

added. An example of a CMR shift r·eport is enclosed . 
I Hardware : Prlme 550 computer, Imlac II or VTl00 

graphic terminals, Versatec V-80 plotter, also runs others . 
I 

The main merit of this system is the c dmbined structure, 
substructure and data searc~ cap~bility, speed and ease 
of use. 

Yours truly, 
I 

Sandor Barcza 

Dr. Bernard L. Shapiro October 26, 1982 

The 74LS02 may be inserted in one of the empty: IC locations on the 
board, but it is important to be · sure both Vcci and ground are properly 
connected. 

More details are available on request. 

WW/nb 

Cys: CRM (2), MS Al50 
INC-4 File 

Sincerely, 

~ 
I 

W. ,E. Wageman · 
INC'-4 
Mailstop C346 
(505) 667-5046 

-L 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

Dr. Bernard L. Shapiro 
Texas A & M University NMR Newsletter 

· Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

October· 26, 1982 

Subject: DECOUPLER DISABLE CIRCUIT FOR THE BRUKER ASPECT 2000 COMPUTER 

Dear Dr. Shapiro: 

291-16 

Our group is part of the ICONs (Isotopes of Carbon, Oxygen, and Nitrogen) 
program at Los Alamos, and we frequently deal with labeled compounds that 
require a great deal of preparation. We also experience occasional power 
glitches that sometimes stop the computer on our WM-300 spectrometer, but 
leave the decoupler at a high power level (with only sufficient cooling 
for bi-level decoupling) until an operator i~tervenes by pushing the 
CLEAR button. As a re.sult a sample gets cooked. Uninterruptible power 
supplies eliminate these problems, but they are expensive and add main­
tenance difficulties of their own. 

We asked Bruker for a means of automatically shutting off the decoupler 
when the computer (an Aspect 2000) stops, but unfo~tunately their sugges­
~ion did not work. It involved putting an inverter from board 15, back­
plane pin AS (labeled STOP on the schematic) to IC 101, pin 1 on pulser 
board 13A. Probably the 74LSOO that they furnished had insufficient 
drive capabilities to reset all the ICs on that line, which is labeled 
BINIT- (Board INITialize) on the schematic. 

The source of BINIT- is two buffer-driver inverters (IC .132) in series 
fed by the !NIT- signal. The logic to reset BINIT- can be easily insert­
ed between the two inverters. It is necessary to cut the foil connecting 
pins 12 (mislabeled !NIT- on our schematic) and 13 of IC 132 (it was on 
the component side of the board in our computer) and add the following 
circuit to shut off most of the functions of the pulser board when the 
computer halts. 

Board 15 
pin AS 

Board 13a 
pin BlO 

IC l 32, pin 12 

74LS02 . (J,N) 

An Equal Opportunity Employer/Operated by University of Callfomla 

IC 132, pin 13 
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UNIVERSITE PARIS VII 

I 
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INSTITUT DE TOPOLOGIE ET DE DYNAMIQUE · DES SYSTEMES 
1, rue Guy de la Brosse - 75005 PARIS Tel. : 336 25.25, poste 36-15 

LABORATOI RE DE CHIMIE 

ORGANIOUE PHYSIQUE 

Paris, Octob~r 8, 1982 

Professor B.L. Shapird 
Department of Chemistry 
Texas N & M University 
College Station 

J.-E. DUBOIS, Directeur Texas 7,7 8 43 i 

U.S.A. 
Ref.: BT/BA/ob N°3D1 

. I 

Dear Professor Shapiro, 
i 

T~tle: Acoustic Ringing Again: Pyrex aga~nst Quartz 
1 

. In an earlier letter (Tiku 2.68, 33) we reported ·acoustic ringing 

L 

occurring at low frequency (l .e. 15 MHz fo~ 33 s) on .our Bruker WP 
2po multinuclear spectrometeJ. Following a suggestion by R.L. 
and R.R. Vold (TNMU 27 0, 7) , !we tried to wiap an earthed lead foil 
inside the dewar of our low-frequency broadband probe. No significant 
improvement was found. A fev!r months later, Dr. C. Brevard of 
Bruker-France suggested that jthe quartz used to build the glass L-
parts of our probe might be Eesponsible for most of the acoustic 
ringing. He kindly proposed Ito modify our probe. The replacement 
qf ill quartz parts by pyrex jand also a shielding with an unknown 
metal in the same way as we put the lead stlielding, but not earthed, 
reduces the length of the acoustic ringing .by a factor of 5. Thus 
the actual delay needed to aVoid ringing is ca. 200-300 µs instead 
qf 1000-1500 µs before the ptobe mod~ficatio'i1: It is likely that 
the strong ringing previouslf observed was mainly related to the 
Biezoelectric properties of quartz. 

Sincerely yours, 
I i 

B. TIFFON B. ANCIAN 

---- ·-

Professeurs et Maitres de recherche : 

P. BAUER, J. ,CHRETIEN, G. DODIN, .J.-P. DOUCET, J.-E. DUBOIS, P.-C. LACAZE. C. LION, H. MIR-HEDAYATULLAH. M .-F . RUASSE . 

I 

L 



Efficient 15N studies by NMR 
Low gamma nuclei are often difficult to detect directly because of their 
low sensitivity, long T1 's, and unfavorable NOE's. However, using the 
INEPT technique, signal intensity can be borrowed from the abundant 
coupled proton spins through a process called "magnetization 
transfer," allowing their direct observation. 

NMR Systems designed to solve problems. 

100 

Q E D The above INEPT experiment was per­
• • • formed on a routine NMR spectrom­

eter at the Bruker Applications Laboratory. The new AM 
Series of high-field NMR spectrometer systems comes 
with an extensive software system, including programs 
for INEPT processing, display and plotting. A new 
8-color graphic display processor further facilitates 
speed of analysis and clarity of data presentation. 

Please tell us your particular application and ask 
for more information with the coupon below: Bruker 
Instruments, Inc., Manning Park, Billerica, MA 01821. 

DO 
BRUKER 

L><..J 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
My NMR application is: ______ _ Tell me more about Name/Title: _________ _ 

□ High-Field NMR (AM Series) Dept.:_· ___________ _ 

□ NMR in Solids (CXP Series) Company/Institute: ______ _ 

□ NMR Imaging Systems Address: __________ _ 
City ____________ _ 

State/Zip---------~-



New Literature Alrailable 1from BRUKER 
· I I 

NMR-
1 Tomography 

- .A simple introduction into a 
fascinating NMR technique -

The "NMR-lmaging" technique is 
without any doubt a revolutionary 
new method for obtaining pictorial 
information about internal struc­
tures e. g. of the human body. 
The evolution of this method has 
now reached the state were non­
specialists have recognized the 
extraordinary power of this tech­
nique and consequently BRUKER 
has now available an introductory 
six-page brochure for those not 
familiar with this new method. 
In order to facilitate the under­
standing of the physical back­
ground to this method the basic 
principles are given in a simplified 
manner and are illustrated by a 
large number of figures. 

In a ·short survey it is shown that 
for the last twenty years the instru­
mental development in the pulsed 
NMR field has been synonymous 
with the name of BRUKER and it is 
pointed out that the first commer­
cially available Fourier Transfor­
mation (FT) spectrometers were 
developed by BRUKER in 1969. 
Since NMR tomography is based 
on both "pulsed" and "FT"-NMR, 
the unique experience of BRUKER 
in these fields represents the ideal 
basis for the recently developed 
imaging systems. 

After a short introduction, the 
principles of NMR are described in 
the 

I 
brochure followed by a short 

representation of the "Projection­
Reconstruction-Technique". Due 
to the expected extraordinary im­
portance of NMR tomography in 
the field of diagnostic medicine a 
comparison of the average X-ray 
tissue contrast with NMR data is 
given as well as some remarks 
about theoretically possible risks 
for patients. At the end of this 
brochure an "outlook" is given 

;;;b;'fe'; Jt:;~~~::;,~~:nt, 0L/,J; 
tomography. 

. I 
The three new BRUKER brochures. 

I I 

With the !general title "BRUKER 
Info", per1odically illustrations of 
BRUKER'~ latest results are added 
to the NMR Tomography bro-
chure. I 

1 

If you wish to obtain the new bro­
chure containing two "BRUKER 
Info" illustrations please return the 
reply card. 

1 

I 

T;;t~----r\DTETPil.-1 
D. I • I :rm ens10 na Distortion less Enhancement by Polarization Transfer 

I 

NMRaspect 
A . II. 2do9~ h. 

practJca mtro uctt0n mto t ts 
new tech? ique by an experienced 
spectroscopist. I 

I. I 
The common 2-D experiments 
are descr'ibed, measuring condi­
tions and microprograms are 
given. Application examples on 
various spectrometers demon­
strate th°'e capabilities of the 

I 
method and naturally the out-
standing performance ofBRUKER 
spectromtJters in 2-D spectros-
copy. 

1 

A new method with significant 
advantages over other polariza­
tion transfer tech½iques is de­
scribed in a new brochure. 

. I . 
This method developed at the 
Griffith University liy Drs. Bendall, 
Doddrell and Pegg can be per­
formed on any BRUKER Spectrb­
meter equiped with a CXP or high 
speed pulse programmer. Using 
this sequence the sensitivity 
in coupled spectra can be signi­
ficantly increased or the multi­
plicity selection in 13C spectra can 
be performed without the critical 
adjustments required for other 
polarization transfer pulse se­
quences. 

For Your Copy, Please Write t~ Your Nearest BRUKER Sales Office 



Medical Research Council 

Your rnference 

Our rc:ference GCKR/JL 

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

Dear Professor Shapiro, 
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National Institute for Medical Research 

The Ridgeway, Mill Hill 
London NW7 1 AA 

telegrams Natinmed LondonNW7 
telex 922666 (MRCNAT G) 
telephone 01-959 3666 

19th October, 1982 

15N INEPT studies of trimethoprim binding to dihydrofolate reductase 

One of the most useful applications of nmr to the study of protein-small 
molecule interactions is in establishing the ionisation state of the bound 
ligand (1) - something which cannot be done by X-ray crystallography. These 
experiments commonly involve chemical shift arguments. Thus in our study (2) 
of the bindiny of [2-13C]-trimethoprim to dihydrofolate reductase, we 
observed the 3c signal from the 2-carbon of the bound inhibitor at 
89.26 ppm, compared to 87.97 ppm for free protonated and 95.06 ppm for 
free unprotonated trimethoprim. The chemical shift of the bound ligand 
is clearly much closer to that of the protonated than to that of the 
unprotonated molecule . The difference of 1. 2 9 ppm between the shifts of 
the bound and the protonated molecules can readily be accounted for by the 
kind of environmental effects expected for a bound ligand, whereas the 
difference of 5.80 ppm between the shifts of the bound and unprotonated 
molecules is improbably large for such effects in a diamagnetic non-haem 
system. It is reasonable to conclude, therefore, that trimethoprim is 
protona ted when bound to the en zyme, but this has not been demonstrated 
unequivocally. 

An unequivocal demonstration is possible by using 15N nmr, since the 
existence of a one-bond 15N- 1H scalar coupling can give direct information 
on whether a proton is attached to a given nitrogen. Trimethoprim enriched 
with 15N at Ni, N3 and the 2-amino group was kindly synthesised for us by 
Dr. Lee Kuyper (Wellcome Research Laboratories). The F1gure shows the 15N 
signals from N1 and the 2 .-amino group of trimethoprim bound to the enzyme. 
The spectra were obtained by using the INEPT method (3); using timings 
appropriate to a one-bond 15N-1H coupling (see Figure legend). The 
observation that both the N1 and the 2-NH2 resonances show signal enhance­
ment by the INEPT procedure demonstrates that N1 does have a one-bond 
coupling to a proton, and this can be seen directly as a splitting of the 
N1 resonance in the absence of 1H decoupling. This is therefore unequivocal 
proof that trimethoprim is protonated on N1 when bound to dihydrofolate 
reductase. 

Cont. I 
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I 

I 
I 

Professor B.L. Shapiro 
I 

i 

i 
19th October, 1982 

The proton coupled to N1 is of cohrse potentially :exchangeable with the 
l i • 

aqueous solvent, and indeed no INEPT enhancement could be observed for free 
I I 
trimethoprim in aqueous solution. I The observation of INEPT enhancement in 

1
the bound state reflects the rela~i vely slo:w exchange of the N1 -proton with 
the solvent; from the crystal strµcture (4 } it is 

1

seen to be involved in a 
hydrogen-bond to ah aspartate res:idue. As the sample -temperature is 
increased, so the 15N1 signal decfreases in 

1

intensi!ty, until it becomes 
,undetectable at 30°C. Model exper iments with trirriethoprim in DMSO confirm 
1that, as expected, the INEPT enhap cement disappea~ s whgn the exchange rate 
is such as to collapse the 15N-1H doublet. Thus at 30 C, the Ni-proton 
exchanges with the solvent at a }ate of about 80 s1; since the dissociation 
;rate constant for the complex at !this tempe:a~u7e 

1
i~ <6 ~r1, the proton 

exchange must be due to some degr.ee of flex1b1l1ty 1n the complex. 

Yours sincerely, 

A. W. Bevan 

I 
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20,3 MHz 15N INEPT spectra· of the complex bet\\een [Ni, N3, 2-amino-15N] trim­
ethoprim and L.casei dihydrofolate reductase. The solution contained 1.4 mM 
complex, 500 mM KCl, 50 mM phosphate pH 6.5, in 3 ml H20 (containing 10% D20 
for field-frequency lock). Each spectrum was obtained using the 'refocussed' 

0 INEPT method on a Bruker WM200 spectrometer at a sample temperature of 5 C. 
The timings used were those appropriate to a triplet with a coupling constant 
of 90 Hz; signals from the N1 doublet and the 2-amino triplet are clearly 
seen using triplet timing, whereas the 2-amino signal is not clearly seen 
using doublet timing. The bottom spectrum was obtained using noise-modulated 
1H decoupling during acquisition only. The top spectrum is the result of 
averaging 35000 FIDS, the bottom spectrum of averaging 15000 FIDS. 'X' 
denotes an instrumental artefact. · 
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Prof. Bernard Shapiro 
Department of Chemistry 
Texas A&M University 
College Station TX 77843 

Dear Professor Shapiro: 

A Weyerhaeuser Company 

Tacoma, Washington 98477 
(206) 924-2345 

: 
NovJmber 2, 1982 

Re: Is Your Surfactant Supplier Ripping You O,ff? 

Certain surfactants are useful ad softeners :and deloamers and as additives in 
pulp products. When these are purchased tor an industrial operation, a check 
should be made for identity, purity ~md compliance ; with purchaser's specifica­
tions. Three related surfactant 1iypes are crnides, ir:nidazolines and quaternized 
imidazoliniums of the general structures shown on the next page; R normally is a 
long, partially unsaturated chainJ The cyclic compounds are made from amide 
precursors by dehydration to im idtizolines, _then quatJrnized with the appropriate 
dialkyl sulfate. Some suppliers keem less than coriscientious in conducting all 
this chemistry and pass off amide~ as higher priced imidazolines. 

Although the . literature is devoidl of ·c~-parative st~dies (l, 1), carbon-13 NMR 
easily differentiates these substances (see l;able - my apologies for the. carbon 
numbering system). The amide !carbonyl carbon is ; a I ways found at > 17 3 o and 
imidazo C-2 at < 1700; the characteristic 'ring methylene shifts and those of 
alkyl carbons a and 8 to the ring amply differentiate the two cyclic forms. We 
have found several samples, suppbsed ly the cyclic s0rfactants, to contain amide 
percursors in high purity. Some o~ these were in a Chem Service surfactant kit. 

Another application has been .thJ measu:rement of i:n idazoiine content in liquid 
polyamide resins. In these, R' ·is an amide linkage an~ dehydration is only partial. 
The_ imidazoline and amide struc~ures in the resulting polymer are conveniently 
quantitated from the im idazo pr,id_ carbonyl carb?n intensiti¢s in the NOE-
suppressed spectnxn. / · · · 

I 
Sin~erely, 

L - i ~ -
~w.Amos 

LA:jd 2C/D 13 

J_/ B. C. Trivedi, A. J. Digioi·a and P. J~ Menardi, J. Amer. Oil Chem. Soc., 
58(6), 754 ( 1981 ). 

' 
H. Kohn, M. J. Cravey, J. H. Arceneaux~ R. L. Cravey and M. R. 
Willcott Ill, J. Org. Chem., 42(6), 941 (1977). ) 

L 



3• 2~ 4 a 
R~NH~HV'---R 1 

2 I 5 (l 

- R11 0S020R 11 
_ 

) 

4 5 

Chemical Shifts in CDCl3 vs. Internal TMS 

Carbon knide Im idazoline 

Number la 116 II --
2 174.0 174.0 168~0 167.8, I 67.4 

2' 36.7 36.7 27.7 27.9 

3' 25.9 25.9 26.6 26.6 

4 39.0 39. I 49.2 50.2 

5 48.6 48.7 · 51.5 52.0 

a 51 .5 48.7 50. I 50.2 

a 60.3 39. I 59.2 40.6 

I " 

2" 

aFor series I, R' = OH and R" = CH2CH3° 

bFor series II, R' = NHCOCH2cH2R and R" = CH
3

• 

jd 2C/D13 
10/ 11/82 

-1-
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Imidazolinilxn 

II 

168.4 168.7 

24.0 23.8 

25.9 25.7 

47.4/5 47.5/5 

46.8/4 46.8/4 

49.8 50.0 

57.7 36. I 

42.0 33.9 

12.7 
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Prof. Dr. F.H. Kohler 
ANORGANISCH-CHEMISCHES INSTITUT 

DER 

I 

D-8046 GARCHING, den 03.11.82 
Lichtenber11stra8e 4 

TECHNISCHEN UNIVERSITAT MUNCHEN 

frof. B.L. Shapiro 
~epartment of Chemistry 
Texas A.u.M. University 
College Station, Texas 77 843 

Ruf-Nr. (089! 3209/3080/3081 (Prof. Fischer) 
3110 (Prof. Fritz) 

I 

3130 (Prof. SchmidbaurJ 
~109 Prof.Kohler 

Ti~le: 13c ~roblems with 
1 simple ferrocenes 

. l 

~ear Professor Shapiro, , 
I ! 

from .time to time we have to look on ferr~cenes such as 
i i . • 

~ and ~ which are supposed t o be simple. ,From these c_ompounds 

we need reliably assigned ahd precise NMR data as diamagnetic 
I ' , 

reference values for paramagnetic mm studies of the corres-

ponding open shell metallocknes. I emphaz
1

ise assignment and 

precision since we are inte~ested also in temperature depen­

~ent studies. And with a re~erence error ~f ± 1 ppm the reduced 

~hift J(= ~9~) is ~o longer [ constant in t '.he .J-/T-1 diagram; 
instead slopes of - 0.0034 [ppm/deg] are jntroduced. 

. . I : . 

It is clear that a difficulf y .arises ·for the assignment of 

C2/5 and C3/4 ind and g. There is no proton in the a-position 

~hich could couple specificb11y with c2;51 , 2). 3J(CH), which 

usually assures the as~ignmbnt in monosu~stituted benzenes, is 

1ery similar· to 2J(CH) ... so that ~/3J(CH) ~ultipletts (two even 

reduce to quartets) with no benefit for ~he assignment are ob­

tained. 

(01) (C2-5) 
i 2 3 [n:J(EC) J, in Hz [nJ(EC)J 

M~3E~ 1 E = Bi 72.00 : 7 3. 07 71 • .53 
= [71. 80] [5.38] [4.16J 

EMe3 ·. ' 

2 E = Sn 68.91 74.20 71-98 
= [492.8] [51.8] [40.3] 

" t ' 

L 
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Gunther's "fingerprint" assignment of 1,2-disubstituted ben­
zenes 3) appears to be not applicable for monosubstituted 
ferrocenes. Earlier a larger 1J(CH) seemed to distinguish 
03/4 from 02/5 in (Rcp) 2Fe 1 ); now the 1J(CH) are equal for 

1 and 2 within experimental error. None the less we hope to 
- = ) 
proceed without specific deuteration 4 since we have nJ(EC). 

From numerous monosubstituted benzenes with a spin-1/2 ele­
ment in the ~-position it is knownthat 2J(EC)< 3J(EC). The 
inverse comes out from Jakobsen's work on methylferrocene 5 ). 
I would be glad if anybody could comment on this difference. 

Please credit this letter to the subscription of H.P. Fritz. 

Yours sincerely 

1) Kohler et al., J. 0rganomet. Chem. 96 (1975) 391; Z. Natur-
forsch. B 31 (1976) 1151. 

2) Braun et al., J. 0rgamonet. Chem. 97 (1975) 429. 
3) Gunther et al., J. nagn. Res. 11 (1973) 344. 

4) Koridze et al., J. 0rganomet. Chem. 136 (1977) 57. 
5) Jakobsen et al., J. 0rganomet. Chem. 114 (1976) 145. 
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Faculte de Sciences AppliquJes 
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Avenue F.- D. raosevelt. 50 

1050 Bruxelles 
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s-1oso Bruxelles. !e November 5 th 
' 

to 

Prof. Dr. B. SHAPIRO 
I I . . 

Depart~ent of C0emistry 

198 2 . 

Professeur J, RE!SSE Texas A & M University 
College Station ' 
TEXAS 77843 (U.S.A.) 

Dear Professor Shapiro, 
! 

Up~rading of a ~p 60 NMR Spectrometer 

I I , 
These is no need for ~s to emphasize the advant~ges of methods 

like J modulat J d spin-echo , 1 ) lor INEP~( 2 ) oJ er traditional off­

resonance decoJ pling for • 1fc spectral assignments. Our purpose is 

t ~ describe th ~ upgrading of J ur 7 year old iWP 60 mu t tipulser-equipped 

spectrometer wtiich, basicai 1y l is unable to ,make a spin-echo measu-
1. I 1 · • 

rement or to s1itch the decou~ler on and off rapidly. 

Fig. 1 shows ttie block dial ra~ of the ,circuits. As acquisition can 

only be triggeJ ed by PII, {wo lPI pulses are ' generated by the micro­

program and thJ n transformJ d into a 180° and a 90° pulse respectively. 

For the purpos J s of securi1y, I this devider by two is reset by the 

sw~ep flag or Janually. TJe decouple~ is s~itched off between the 
I I I I : pairs of PI pulses through the BU16 of 11 Lo PROTON 11

• 

I I I 

As our first me

1

asurements Fevealed that the software was unable to 
' I I 

generate VD de ] ays as short as 2 or 3 msec properly (this defect is 

still under in~estigation) lwe , checked :our a6cessory with an external 

pulse generato . The puls program was : : 

1 ZE 

2 FD 

3 PI switched ·to goo 

4 VD I l/2J T = 

5 PI l witched to 180° 

6 VD 
I 

7 SC = 2 (pulse width = 0) 

\, 

L 

-~ 
L 
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We can provide details of this modification to anyone who is 

interested. 

Sincerely, 

0. FABRE 

-
~7~~ 

/--~ 
D. ZIMMERMANN 

(1) C. Le Cocq, J.Y. Lallemand, J.C.S. Chem. Comm. 1981, 150 

(::') D. 13m.,um, R. :Crnst, J. Magn. Res. 1980, ~, 163. 

PI 

PI PI 

FD n VD n 
goo 180° (2x90°) 

FD n VD 
11 I VD 

t 
ACQ 

{1H} ON I OFF 

---------------------- goo 

RESET 

Multi-
pulser 

180° 

SW Flag 
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ISTITUTO SUPERIORE DI SANITA' 
I I 

VIALE REGINA ELENA, 299 - 00161 ROMA 

I 

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

Dear Professor Shapiro, 

Rome, September 30th 1982 
Telegramml : ISTISAN • ROMA 
TELEX RM071 ISTISAN 

Insulin action and compartmentation 
of glycolysis • metabolites in tissues: 
a problem revisited by 31P NMR. 

the non-invasive charac~er of 31 P NMR approaches not only allows the simultaneous detection "in 
situ'.' of various· metabolites in intact biologidal ~ystems (cells, tissues, organs), but may also provide 
information on their intbcellular compart!mentation (1 ). I 

The
1 

role of a possible 1

1

compartmentatioA of glJ colysis metabolic 'pathways was widely investigated 
in the past (2). Only indirect evidence J was h6wever provided so far on the existence of distinct 
pools of Embden-Meyerhof intermediary hexose rhonophosphate esters (3, 4 ). 

31P NMR experiments rlcently carried oJ in lur laboratory confirm the hypothesis of an intracellular 
I I I ' I . compartmentation of glucose-6-phosphate (G61). . · 

The experiments were !performed at 4 1c with a spectrqmeter V,arian XL-100 (40.5 MHz) on rat 
diaphragm muscles preincubated in a WarburgJrespirometer with G6P (1%), either in the presence or in 
the hbsence of insulin (p.1 u .). The reson~nces

1 
of[ various intermediates of glycolysis in the tissue were 

identified on the basis of peak assignmend in the spectra of their ethanolic extracts. 

The I action of insulin rlsulted in a dowJ fielJ sL ft of the peak o/ intracellular inorganic phosphate 
(Pi), which monitored fan increase of"' 9.13 pH lunits in the average environment of this compound 
within the tissue. This Fesult is in agreement with a similar finding

1
reported by Moore and Gupta (5) 

in freshly-dissected and ]insulin-treated saitori~s rhuscles from Rana pipiens. The concomitant average 
pH Shift induced in insulin-treated diaphtagmS oh the G6P signal was instead much smaller (~0.05 pH 

unit~). . . _ I I 
The different pH variations induced by insulin on the respective environments of Pi and G6P are 
interpreted on the basis! of the existence bf atf least two distinct sets. of glucose metabolizing enzymes, 
with different physical location and phy:siolqgickl functions within the .cell. This result represents, 
to dur knowledge, the first direct evidence s4pporting the hypothesis of compartmentation of 
glycblytic intermediates in a tissue. 

Sincerely yours, 

Franca Podo (Giulia Carpinelli Giuliano D' Agnolo 
r.,_Cl VI- (.~ Po c.l-0 

References f fd @"'f'~' y~"-"-" D Ar 
I. S. J. W. Busby, D. G. adian, G. K. Radda, RlE. Richards and P .J. 'Seeley, Biochem. J. 170, I 03-11 4 

(1,978). I I I ' . • 
2. J .H. Ottaway, J. Mowbray, "The Ro\e of[ Compartmentation in the Control of Glycolysis" in: 

Current topics in cell tegulation, 12, 10'7-208 (1977)'. · 
· I I I · 

3. W.N. Shaw and W.C. Stadie, J. Biol. Chem., 227, 115-134 (1957);234, 2491-2496 (1959). 

4. Fl Pocchiari and G. !, Agnolo, "Pathwl ys Jr Glucose Absorptio~ and Metabolism" in: Biologically 
Active Substances: E1ploration and Exf otti tion '(D.A. Hems, Ed.'), Chapter 9, i 71-208 (1977). 

5. RD. Moore and R.K. Gupta, Int. J. (Quantum.Chem., .Quantum Biology Symposium n. 7, 83-92 
(1980). I I 



Some manufacturers claim 
these experiments are difficult 

~ 

The above spectra were obtained during a 3-hour run 
on an XL-300 Superconducting FT NMR Spectrometer System. 

Varian owners perform them all before lunch 
Here's what one XL Series owner says: 
Dr. Peter Rinaldi is a chemist at the Major Analytical 
Instruments Facility, Greenwood, Ohio. MAIF is a research 
and testing facility serving Case Western Reserve University 
and scientists throughout the Ohio Valley region. All quotes 
are from the MAIF NEWSLETTER, Vol. I, Issue 3, March 1982, 
reprinted courtesy of MAIF. 

Software written for chemists: "Special experiments are 
a standard part of the XL-200 NMR software package;· says 
Dr. Rinaldi . "We have been routinely running experiments 
such as INEPT, APT, solid state cross polarization, and 
most of the commonly used 2D-FTNMR experiments. 
Having run many of these myself, I can personally vouch 
for the tremendous advantage they offer:· 

Multi-tasking capabilities: "We need not be concerned 
about idling the instrument while time-consuming data 
processing and plotting is being performed; a long acquisition 
can be run simultaneously It is not uncommon for the 
more experienced users to have the XL-200 occupied 

doing three or even four tasks simultaneously for extended 
periods of time'.' 

More information in less time: "In the rare instance that 
a new experiment is needed for which the pulse program 
does not exist, it can easily be written in convenient Pascal 

~

language, and no hardware modifications are 
required. Thus, most of the barrier to 

utilizing new NMR techniques has 
been eliminated'.' 

\~ Here's what Varian software 

-~ 

can do for you: To receive 
your free copy of "Software: 
New Ways to Solve Difficult 
Problems:· write NMR Software, 

Varian Associates, D-070, 
Palo Alto, CA 94303; or call the 

sales office nearest you today 

Varian performs while others only promise. 

@ 
varian 

For assistance contact: • Florham Park , NJ (201) 822-3700 • Park Ridge, IL (312) 825-7772 • Houston, TX (713) 491-7330 • Los Altos, CA (415) 968-8141 
In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland . 

VARIAN AD No. MAG-2787(A) 
TAMU NMR Newsletter - Oct/Nov/Dec 1982 



Send tGfiaY for thiis 
~L Series l>rochllre. 

I I I 
r 

Varian XL ~ries 
Supercond"'cting 
FTNMR 
Spectrometer Systems 

- I 

I 
- I 

Call ~r write now to receive your c~py of the XL Series I 
brochure on Varian Supercon~ucting FT NMR Spectrometer 
Systems. This publication includes information concerning 2-D 
NMR, pulse sequence generbtion, dot matrix displays, new 
software capabilities, user pr~gramming and other valuable 
input for NMR spectroscopistk. 

Td receive your coJy, or to have a Varian Sales Representative 
call on you, please :contact the Varian Sales Office @ 
nearest you. A listing of both U.S. and 
international offices appears below. 

I 
I • 

I 

Varian U.S. Sales Of ices 
California 
9901 Paramount Blvd. 
Downey, CA 90240 
(213) 927-3415 

375 Distel Circle 
Los Altos, CA 94022 
(415) 968-8141 

Colorado 
4665 Kipling, Suite 1 
Whe'atridge, CO 80033 
(303) 425-0413 

Georgia 
6650 Powers Ferry Road 
Suite100 
Atlanta, GA 30339 
(404) 955-1392 

Illinois 
205 W. Touhy Avenue 
Park Ridge, IL 60068 
(312) 825-7772 

Maryland 
4701 Lydell Drive 
Cheverly, MD 20781 
(301) 772-3683 

Varian International Sales Offices 
Australia 
Varian Ply. Ltd. 
679 ::,pringvale Road 
Mulgrave, Victoria, 
Australia 3170 

Brazil 
Varian lndustria e Comercio Ltda. 
Av. Dr. Cardosa de Melo, 1644 I 

CEP 04548, Sao Paulo, SP, Brazil 

Canada 
Varian Canada, Inc. 
45 River Drive 
Georgetown, Ontario, 
Canada L7G 2J4 

Europe/Near East/Africa 
Varian AG I 
Steinhauserstrasse 
CH-6300 Zug, Switzerland 

I vanan 

I 
Massachusetts 
83 Second Avenue 
Burlington, MA 01803 
(617) 272-4152 i 
Michigan I 
3721 W. Michigan 
Suite 300 i 
Lansing, Ml 489

1

!7 
(517) 321 -5000 

NewJersey . 
25 Hanover Road 
Florham Park, N~ 07932 
(201) 822-3700 I 

! 

Japan I 
Analytica Corpdration 
3rd Matsuda Building 
2-2-6 Ohkubo I 
Shinjuku, Tokyo 160, 
Japan ' 

Mexico 
Varian SA , 
FCA Petrarca 326 
Mexico City, Mexico 5, OF 

New York 
6489 Ridings Road 

1 Syracuse, NY 13206 
(315) 437-6464 

Texas 
505 Julie Rivers Road 
Suite150 
Sugar Land, TX 77478 
(713) 491-7330 

Southeast Asia 
Varian Pacific 
East Commercial Center 
Room 1103 
393-407 Hennessy Road 
Wanchai, Hong Kong 

United States 
Varian Instrument Group 
611 Hansen Way 
Palo Alto, CA 94303 



PHYSICAL CHEMISTRY LABORATORY 

OXFORD UNIVERSITY 

291-32 

Telephone 

OXFORD 
(0865-) 53322 

SOUTH PARKS ROAD 

OXFORD 

RF/ml 

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

Dear Barry, 

OX1 302 

1st November, 1982 

"Nostalgia" 

Does anyone still yearn for the good old days when proton NMR 
spectra were all simple and signal-to-noise ratio was terrible? You 

· can fix up your spectrometer with the following pulse sequence (see 
Figure I): 

(a) Presaturate all protons with repeated radiofrequency pulses and 
field gradient pulses. 

(b) Excite a single chosen carbon-13 resonance with an on-resonance 
DANTE sequence. 

(c) Allow free precession of 
for a fixed period 6 1. 
for methylene groups. 

carbon-13 vectors while coupled to protons 
6 1 = 1/(2 JCH) for methine; 6 1 = I/(4JCH) 

(d) Transfer polarization to protons with a 90° carbon pulse applied 
along the Y axis of the rotating frame. This is similar to INEPT, 
but no 180° 1 s are needed since the carbon transmitter is at exact 
resonance. Alternate the phase of this pulse (~ Y). 

(e) Excite the proton signals with a 90° pulse (the multiplet components 
~re in antiphase). 

(f) Allow free precession for a period 62 = I/ (2 JCH). 

(g) Acquire the proton signal decoupled from carbon-13. Any old decoupler 
mod·e will do, since this transmitter is at resonance. Alternate the 
receiver phase in step with the alternation in stage (d) so as to 
cancel all proton signals save those transferred from carbon. 

We can guarantee a sens1.t1.v1.ty loss of ·almost two orders of magnitude 
by this trick. Better still, most of the remaining spectrum disappears, 
leaving only the subspectrum from the protons at the chosen carbon site. 

cont'd ..... 
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Occasionally this may solve a chemical problem. The conventional 
proton spectrum of sparteine (Figure 2a) can be simplified by such 
polarization transfer experiments. In particular Figure 2c shows a 

291-34 

proton subspec trum obtained by transfer from C7. The large (12 Hz) vicinal 
coupling J b confirms that these CH bonds are nearly eclipsed, which 1.s 
evidence ttat the third ring (C7, C8, C9, CII, N, Cl7) has a boat 
conformation. 

This work was conceived and carried out by A.J. Shaka in this 
laboratory and is to be published as a communication to the Journal of 
Magnetic Resonance. 

Yours sincerely, 

Ray Freeman 

Figure for contribution by J. Kowalewski (page 291-35). 

--- r 
I 

16 
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~«,'\ •rs)'O UNIVERSITY OF 
~w~w"LL.~ STOCKHOLM 
7'-1,,:,:,...~0 

Physical I Chemistry 

ProfessQr Bernard t· Shapiro 
Department of Chemistry 

, • • • I 

Texas A&M University 
College Station, T~xas 77843 Stockholm, Nov:ember 9, 1982 

I 

INEPT, Tl and GX 400 

Dear Professor Shapiro, 

Our nl w JEOL GX 400 has recently been initalled. Waiting for the 

multinuclekr accessory (due to arrive this month) we have been exploring 

the possib l lities offered by l a pulse-p;ogramab'le spectrometer, which is 
I I 

a lot of fun for persons used to Varian XL 100. 

As an introductory exerl ise, we have decided to write the pulse 

program for the recently desc} ibed [ 1] T
1 

expe~iment making use of the 

1 ' . I f , h' . . f 1 INEPT-type po arization trans er to prepare t e magnetization o a ow 

1 I . f f 1 ·1·b . . .. 1 1 h . y nuc eus in a ar- rom-equi i rium initia state a ong t e z-ax1s. 

After that state is prepared l the rest of the :experiment is analogous 

to most of other T
1 

experime~ts: the I magnet~zation is allowed to relax 

under noise decoupling condi ~ions duri~g a va;iable delay after which 

the final ~0° pulse gives a hetectable signal. 

I 
The standard JEOL GX 400 software contains a modifi~d version of 

I I 

the Burum-Ernst-Doddrell-Pegg [2,3] refocused and decoupled INEPT se-

quence. Fj rther modifying thb sequence .by adding two 90° ·pulses with 

suitable pl

1 

ases and a variabl e delay in-between was easy and gave for 

the 
13c signal of the 50% dibxane -D20 mixtur~ the results shown in the 

figure. oJ e should note the ~ood efficiency of the polarization transfer: 

the signa J corresponding to bhe short delay (iOO rnsec) i~ in fact lar­

ger than dhe equilibrium, Nok enhanced , signal :corresponding to the delay 
· I I 

of 30 seconds. The calculatea T1 is 4.4±0.1 sec. 
Best wishes 

l~ ~A/~-~ 
I . • . . 

Jozef Kowalewski 

[ l] J. Ko alewski and G.A. Morris,' J. Magn. Res., !:]_, 331 (1982). 

[2] P.D. rlururn and R.R. Erndt, J~ Magn,, Res., 39, 163 (1980). 
I I · i -

l3'l D.M. Iiloddrell and D.T. J egg, /·Amer.Chem. Soc., 102, 6388 (1980). 

(Figure for contrilbution is on page i291-34.) 

Postal addres~ Phone I 
Arrhenius Lab:oratory Exchan,ge 08-16 20 00 
University of ~tockholm Direct 08-
5-106 91 Stoclkholm - Sweden I 

Telex 
univers s 117 34 

Cable 
u 'niversit 
Stockholm 

I 

L 

-----. 
L 



MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

DEPARTMENT OF CHEMISTRY 

CAMBRIDGE, MASSACHUSETTS 02139 

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

Dear Barry: 

Sample Prep for MAS of Polymer Films 

291-36 

November 29, 1982 

We wish to report a sample preparation technique useful to practitioners 
of CP-MAS NMR. Polymers are frequently obtained in the form of films or 
sheets. These samples are commonly rolled into cylinders, or cut into round 
discs which are stacked into rotors of the Beams or Andrews variety. The re­
sulting packed rotors are the nuclei for considerable frustration, as they do 
not always exhibit the desired dynamic balance for magic angle sample spinning. 

We have observed that a small amount of virgin Teflon® powder (Dupont 7A), 
when tightly patked on top of stacked film discs, significantly increases 
rotor balance. The beneficial deformation of the soft Teflon® packing usually 
occurs within a short spinning time. The Teflon®, which also serves to com­
press the stacked discs, can be capped with an adhesive disc of Scotch Magic 
Tape®. The cohesive properties of Teflon® powder make it an ideal packing 
material consumming only 5-10% of the available sample volume. Finally, the 
totally fluorinated hydrocarbon material contributes no unwanted signal in 
proton decoupled 13c or 31p CP-MAS NMR. 

Sincerely yours, 

1J:v.f~ 
D. W. Kormos J. . Waugh 
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PURDUE UNIVERSITY PHYSICS DEPARTMENT 
1125 East 38th Street 

SCHp OL OF SCIENCE 
at INDIANAPOLIS 

Professor B rnard L. Shapiro 
Departmen~ of Chemistry · 

. I. P.O. Box 647 . 
I . . . 

Indianapolis , Indiana 46223 
(317) 923-1321 

I 

November 16, 1982 

Title: NMR Lineshapes 
i 
I 

Texas A&M I 
College Statlion, Texas 77843 

1 

Dear Barry: 

We ha
1 

e made a numerical calculatio~ (by thJ finite difference method1) of 
the low power line shape of a dipole coupled two 1spin system using the density 
matrix equdtion I 

I 
1 2 

r=-i[Hz+HDD'p]-i!H1· 1· ·P]+OR 1V (p- -p ) , e,cp _equil 

I i . . 

. . F~r t t e condition w00 <j< l'.Tc <<we_ D~ . ~ 1/Gtc the line shape is 

Lorentzian and agrees "perfectly" with the width derived from the standard 

l = .3l,,I(I '+ l)T I . 
T 2 5 r·1 -~ . c 

I • 

For the condition that 1/t is of the order of w·diJ? the line width is no longer 

Lor~ntzian._·I For exa_mple\iver 1.1)D0- = 9.4 X 10: r_ad/,sec, . 1/Tc = 1.2 X ~o5 

sec 1 the hne shape 1s as shown where the dotted !pomts represent a Lorentzian 
I i . · ( 

line with a half width at half height tlie same as the calculated line continuous 
li~ . . 

L 



Continued 

We plan to apply this treatment to problems where there maybe questions 
as to the range of validity of line shapes obtained from autocorrelation 
procedures where the motion is a complex one, as in the case of biological 
systems. 

1. J. I. Kaplan, E. Gelerinter, and G. C. Fryburg, Mol. Cryst. and Liq. Cryst. 
23, 69 (73); J. R. Norris and S. I. Weissman, J. Phys. Chem. 73, 3119 (1969). 

Sincerely 

J -1(~ 
Jerome I. Kaplan 
Professor of Physics 

JIK:KVV/flw 
,-.. 
r.n. 
~ 

Kashyap V. Vasavada 
· Professor of Physics 

291-38 
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DEPARl!MENT OF CHEMISTRY 
I 

i 

I 
UNIVERSIT! 

I . 

HALL-ATWATER LABORATORIES 
1MIDDLETOWN, CONNECTICUT 06457 

TEL .: (203) 347-9411 

22 Nov.ember 1982 

Proton-Proton Chemical Shift cdrrelations via Double Quantum Coherence 

'• : 

Dea·r Barry: I 

. I . . . i 

The now familiar method of correlating the !chemical shifts of 

pro~ons is rathelr unsightly. J here is this ~arge ridge running 

alo~g the diagonlal which contai ns not J bit ~f useful ! information. 
I I 

Furthermore, the . diagonal signJ ls tend to obscure the more interesting 

cross peaks. Ib 

the most intens~ 
I 

seems a shame that the s"ignals which ar:i.e typically 

contain the least infcirmatiqn ~ 
. I 

In an attempt 
I 

to improve the aesth 1etics of i the correlation of 
I : 

pro.ton chemical . shifts via scalar couplings I have adapated the 
I I 

d bl . . f I d f I • • d ' h ou e quantum experiment o Bax an rien s
1
to protons. Now, t e 

exp,eriment as a~] lplied to carboJ works just fine for protons as long 
I . , . 

as 'there are _no proton multiplets, Th~ presence of multiplets 
I I ' 

giJ es rise to s'gnals which co~tain little, if any, information. 
1 

I . . 1 · · • 

A c,ontour map ootained for pentanol 1s 'shown~ The double quantum 

based chemical J hift correlatibn has' no signals along the diagonal 

and no signals d ther than thos1 tel}ing which protons are coupled 
I I ' 

to ,which. There is no signal 6orrelating sites C and D since 

I . I I . . i . 
4 

o 
they are very stirongly coupled ~ The t~ick 1s to use a 5 pulse 

I I . I I 

for the conversion of double quantum t6 single quantum coherence. 

A more complete story is being prepared for the usual place. 

Sincerely, 

/~t#~ 

,...----.-, 

L 
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SYRACUSE u ·NIVERSITY 
I ' 
I 

N.I.H. RESOURCE FOR 
I 

MULTI-NUCLEI NMR AND DATA PROCESSING 
I . 

D
1

EPARTMENT OF C EMISTRY, BOWNE HALL SYRACUSE UNIVERSITY, SYRACUSE, NY 13210 

I 
' ' ' 

I 

Professor B •• Shapiro 
Department ofl Chemistry 
Texas A and M University 
College Stati~n, Texas 77843 

, I 

November 23, 1982 
1 

Subject: HIGH FIELD SOLENOID COIL PROBE PERFORMANCE 

Dear Barry, 

In much of our heteronuclei NMR work, especially that dealing 
with biologically significant s ~mples, we must achieve the best possible 
efficiency. In these cases mat brial availability or vulnerability · 

I I '. 

can preclude use of large sampl~s, or 'extended experimental observation 
times. Solenoid coil probes operating. at moderate ma gnetic fields 
have been shdwn to gain a two t b three fold advantage in sensitivity 
compared wit~ Helmholtz coil de 1signs for similar · sample volumes that I I . I 

are used in most commercial probe designs. I 

We util Jze 20mm samples fo l 13 C and 6ther nuclei NMR of 147 base 
pair double ~tranded DNA and ot~er systems at 8.5 tesla on our Bruker 
WM-360 widebo

1

re spectrometer. 1Some of these exp~riments, and many 
runs for cust,omer_s of our N.I.H1. Resource, utilize .samples of very 
limited availability. 

We commi! ssioned Cryoma,gnet Systems Inc. (Dd Craig Bradley) .to 
build an 8.5 [tesla broadband si

1
despinner probe. ·While the design 

iteration pro
1
ce·s ,s is not yet complete, we are cui- rent:ly obtaining 

I I I 

results .w.hicli may :be of interes1t to TAMU NMR .readers . This probe 
utilizes lOmni size samples of 0

1
1.s .to 1 ml; its frequency range covers 

31P down thrdugh 15 N 014.5 MHz ,to below 3.5 MHz). ' Rf coupling is very 
efficient: a [90° pulse for 13 C ;requires 11 µsec, :-..i tla 3 db of attenuation 
OD tJao Olltput of tho Braker W.360 obseno chamael ( the 1 H ~0° pul,se 
width on the decoupling coil isl 5.5 µsec) :. : 

Initial tests of lineshapeJ are not exceptional and ·we plan to 
modify the cqil; nevertheless we can get more than 350:1 by the ASTM 
13 C test on 0.8 -al .of •uq,lo. 

I .. 
I 

GEORGE C . LEVY, (3151 423 - 102-1 
1
RESOURCI! COMPU.Tl!.R : (3151 422 3 4 43, (3 I 51 422 - 3447 



Professor B. L. Shapiro November 23, 1982 

A more useful test at this point has been the performance of 
this probe with our DNA samples. Below are two spectra: one obtained 
on 8.8 ml of DNA solution (25 mg ml- 1 ) in a conventional 20mm probe 
which achieves ASTM 13 C sensitivity near 700:1 and the second spectrum 
obtained on just w.nder 1 al of the saae sample (but only £h 0.5 ml 
is in the active area -- we are making a smaller cell now). 

20 ,..i.\ ~'-'pl~ 

21.0 M~ 141 "e 
t> >iA ~ flto.l) 

~~ Vil,-, 
/:,oo()SG4.III.S 

JoMwi ~<Wspm~ 
~robe. 

Z3 ~ l't7 lop b.vA 

..u.-~ ,.,,-• 

I I 
Cl~ 

As shown, we are getting ca. 70% of the sensitivity on less than 
1/8 of the volume. This of course results from two factors: better 
coupling to the smaller coil and the solenoid geometry. 

I hope to have more information soon. In the meantime, this 
probe is available for N.I.H. Resource users. Just call or write 
us with your problems! 

~~~ 
Pauis.'Marchetti 
Resource Biochemist 
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STANFORD UNIVERSITY 
I 

STANFORID, CALIFORNIA 94305 

STANFORD MAGNETIC RESONANCE LABORATORY ( 415) 497-406~ ' 
( 415) 497-6153 

Dr. Berhard L. Shapiro 
Department of Chemistr~ 

. Texas A. & M. University 
I 

Dear Barry, 

"RETRO-PEPTIDE SHIFTS" 

Decemb,er 1, 1982 

[ 

College Station, TX Jl 7843 

In_ attempts to ev 
1
luate the relative contributions of the peptide backbone and various 

side chains to the biological activity of peptides·, a number of chemical modifications like 
N-methyilation or repladement of the amid:e bond with an ester bond (depsipeptide) have been 
undertaken. Many of tliese structural aliterations 'cannot 1be considered as minor perturba-
tions. · I 

A novel attractive approach is the reverba1 of the d'irection of one or several peptide 
bonds in the backbone, I while simul taneou1sly maintaining the overall side chain topology of 
the ext,ended peptide. Such modification! yields the partially modified retro-inverso pep t ,..___ 
tide analogs (retropeptide from hereon) 1f. Th'e ,reV:ersal of one peptide bond yields two '-----' 
adjacen

1

t non-amino acid residues '- a gem-diam
1

inoal1kyl gro~p on the N-terminal side of a 
malonyl residue (~ and .!!!_) • --

-NH-CH(R) -NH-C0-CH(R) -CO- ; 

(g) (m) 

1H NMR spectroscopy is an obvious choice'. to explore lthe conforJ!1ational characteristics 
inducedi by these non-a*ino acid residuesJ. The figure shows the spectrum of the retropep­
tide Boc-Tyr(Bzl) -D-gAla-mGly-0H in DMSO-d 6 • , The parent peptide is Boc-Tyr(Bzl) -D-Ala-Gly-m 
The Tyr NH, Cr/I, side t hain and the blociking grOUJ:!S (Boe, Bzl) proton signals are in the '° 
usual ~hift positions ~een in the paren~ peptiide. · The gAla residue shows the well-resolved 
NH doublets at 8.1 and l8.3 ppm and the Oa.H multiplet at 5.4 ppm, while the mGly protons 
resonate at 'v3.l ppm. The latter shift~ are significantly down- and upfield from the:ir 
usual ~osi tion in the parent peptide. I , ,:-

From studies with l other analogs, it appears that the retropeptide modification does 
not significantly perturb the backbone ~nd side chains of non-modified residues. At the 
same dme, the deshiel~ling of the CaH 0£ the gem-diamino group into . a clearly resolved 
region of the 1H NMR spectrum suggests ~his group should be most useful to probe compli-
cated peptide structures. ' 

1. M. Goodwin and 
GeiJer, R. and 

I 
Sincerely, 

I 

Anthony Ribeiro 

M. Chorev (1981) in " ~ersp~c:tiv~s in Peptide Chemistry"(Eberle, A., 
Wiel~nd, T. eds). Karger Press, Basel, Switzerland, pp. 283 - 294. 

I I 

L 
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UNIVERSITY OF NEW HAMPSHIRE 
DURHAM, NEW HAMPSHIRE 0382'4 

I .· I 
Department of Chemistry 
College of Engine~ring and Physical Sciences 
Parsons Hall (6b3) 862-1550 

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

Dear Barry: 

November 17, 1982 

Some Not-so- +mpressive 
1
JP ~P Values in 

Phosphoryl-p~ospni.Jne Complexes 

We were jolt! d ou~ of our rockers upon receipt 
of your ultimatum. Ple~se credit Ms. !Kathleen S. Gallagher 
for this contribution. j. 

We have observed some rather unimpressive values 
for direct-bonded P-P cbupling constaRts in the P-31 spectra 

I I · I of several new phosphoryl-phosphine complexes of metal car-
bonyls. ~ sual Jp_p val~es are in excess of 100 Hz. We 

would lik'.e to present t ~ese data as antidote to the "biggest 
ever" re~orts . O=f (OEt ) 2 

1 

(C0)
5

Mo-PPh2 44 Hz 

,P(OEt) 2 
(CO) 

5
Mo-P~h 

O=P f0Et) 2 

39 

O=P(OEt)
2 

(CO) Mo-P/P to)(OEt)2 24 
s ' I O=P(OEt) 2 

t-ClPh2P-(C0)4Mo-rPhI 

O=P(OEt) 2 

t-(C0) 4Mo-(fPh~ ) 2 
O=P(OEt)z 

27 I 

29 
i . , I ; B~:r:• 

0~;~ 

L 

L 
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B-9000 GENT. 1.7 .November 1.9 8 2. 
KRIJGSLAAN 271 - S 4 
(Belgie - Europa) 

Tel. 22 57 15 

LABORATORIUM 
voor 

ORGANISCHE CHEMIE 
Prof. B.L. SHAPIRO 
Department of Chemistry 
Texas A & M University 

REFERENCES 

College Station TX 77843 lU.S.A.) 

Dear Barry, 

ABOUT COUPLING CONSTANTS IN a.-R,-XYLOPYRANOSIDES. 

We found t~at in a.-]2-xylopyranosides 3J(4,5eq) = ~5.5 Hz, 3J(4,5ax) 
= ~10.5 Hz and 1J(5eq,5ai) = ~10.5 Hz. These data are considered to be 
diagnostic for 4c 1 chairs. The pattern of H-5ax in the lH spectrum of 
Me 2-Q_-Ac-a.-Q_-xylopyranoside q) (R = Me, R' = Ac, R" = R"' = H) appeared 
as a triplet-like structure with a distance between the out~r lines of 
24.6 Hz and suggesting in a first order approximation that J(4,5ax) = 
j1J(5eq,5ax)J = 12.3 Hz. Utille 1 and Gagnaire report for 1,2,3-tri-Q­
acetyl-a.-R,-xylopyranose (,t) in CDC1

3 
(R = R' = R" = Ac, R"'= H) (3J(l,l) = 

3.5 Hz (pointing to a 4c 1 conformation), 3J(4,5eq) = 2.5 Hz, 3J(4,5ax) = 
12.5 Hz and 2J(5eq,5ax) = 12.5 Hz. As H-5eq and H-4 both are found! at 
o 3.90 degeneration of the system is expected. For (l) H-4 and H-5eq re­
sonate respectively at o 3.73 and o 3.69. 
We have simulated the isolated ABX-part (A is H-4, 
Bis H-SA, Xis H-5B) as a three spin system, using 
the coupling constants extracted from the other 'R"O 
compounds in the a.-Q_-xylopyranoside series (e.g. RllO . 
3J(4,5eq) = 5.6 Hz, 3J(4,5ax) = 10.5 Hz and 
2J(5eq,5ax) = -10.5 Hz) and have found excellent 
agreement with the experimental spectrum. The po­
sition of the lines of the X-part (H-5B) could 
easily be calculated from the table of energies 2 . It appears from these 
calculations that the outer l~nes are not the transitions representing 
J~x + JBX (namely 2 + I and 8 + 7) but the lines from the transitions 
6 + 3' and 5' + 4'. The distance between the outer lines of the X-part 
(H-SB) of 1 in benzene amounts to ll.O Hz. Now the data measured by 
first-orde~ approach agree very well with the real values. 
In general, the patterns of H-~ protons in aldopentoses should be analy­
zed with care. 

Sincerely yours, 

Andre DE BRUYN. Luc SPIES SENS. 

I) J.P. Utille and D. Gagnaire, Carbohyd. Res. 106, 43-57 (1982). 
2) J.D. Roberts, "An introduction to the analysisof the spin-spin 

splitting in high resolution n.m.r. spectra" W.A. Benjamin, N.Y. 
1961, p. 80. 
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Varian / 611 Hanse1[ Way / P.O. Box 10800 I t10 Alto / California 94303 / U.S.A. 
Tel. (415) 493-4000 
Telex 348476 

P~ofessor Barry 4. Shapiro 
Department of Chemistry 
Texas A & M UnivJ rsity 
Cpllege Station, TX 77843 

I 

Dear Barry: 

December 2, 1982 

NEW FACES AT VARIAN 

We have had several excellent peop,le join our 
1
staff recently and 

I] thought that as well as your new
1
sletter ca'rrying "Help Wanted 11 

letters it might l be refreshing to see a follow-up ~eport: 

Applications Laboratory 

' We're happy l to have David Foxall jo ining us in the Applications 
L

1
aboratory. He conducted his grad!uate studies wit~ Ian Campbell at 

Oxford using spi~ - echo methods to examine erizyme-catalyzed reactions 
in intact cells. He has recently been ~ith :Jack Cohen at NIH con­
ducting research on cellular meta ~olism using NMR techniques. David 
will bolster our biochemical expentise and continue his intact cell 
work. 

NMR Research 
. . . I I • 

We welcome Lynne Batchelder to the Research Group. For the past 
three years she has been at the NJ tional Institute of Dental Research, 

I I I 

tirst as a Post-Doctoral Fellow and then as a Staf~ Fellow. She worked 
J ith Dennis Torchia on the appl icJ tion of solid state NMR techniques to 
the study of mol bcular structure ~nd dynamics in biological solids . . She 
has considerable / experience in buiilding ~nd ,modifyi,ng NMR spectrometers 
and this, together with her resea ~ch interests, wi ll s ignificantly 
strengthen our c~pability in solid state ' NMR. 

I 

Digital Systems 

The digitaJ systems group has just recently expanded to include 
Peter Grimes. He has been working with Gerald Stockton at American 
Cyanamid, Pr i nce~on, NJ expanding lthei ~ NMR capabil iiies by p~oviding 
microprocessor and compter interfJ ces as well as applications software. 
~is experience ih both the digita i systems and applica t ions areas will 
further strength~n Varian's data Jystems~ 

Sincerely yours ~ 

~ . 
George Gray 11 ~ -
Howard Hill 

1

~ - , 

Steve Smal lcombe ib; 

@ 
varian 

L 

i 
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THE PROCTER & GAMBLE COMPANY 

MIAMI VALLEY LABORATORIES 
P.O. BOX 39175 

CINCINNATI , OHIO 45247 

Dear Barry: 

SYMPOSIUM ON HIGH-RESOLUTION NMR OF SOLIDS, 

OXFORD, OHIO, MAY 24, 1983 

Thank you for the yellow reminder. To continue receiving the Newsletter, which 
we find valuable, I would like to call attention to a Symposium on High­
Resolution NMR of Solids: Techniques and Applications, of which I am 
chairman. This Symposium will be held May 24, 1983, at Miami University, 
Oxford, Ohio (about 40 miles from Cincinnati). It is part of the ACS Central 
Regional Meeting to be held there May 23-25. The Symposium speakers (indicated 
with an asterisk) are: 

J. L. Ackerman* and R. Pratt, University of Cincinnati: "Magic-Angle 
Spinning of Quadrupolar Nuclei" 

M. G. Munowitz, W. P. Aue, D. J. Ruben, and R. G. Griffin*, Francis Bitter 
National Magnet Laboratory, Massachusetts Institute of Technology: "Two­
Dimensional NMR in Rotating Solids" 

B. E. Hanson*, H. Dorn, and E. Motell, Virginia Polytechnic Institute and 
State University: 11 13c NMR Studies of Solid-State Dynamics in Metal 
Carbonyls" 

E. Oldfield*, University of Illinois: "High-Resolution NMR of Solids" 

W. M. Ritchey*, D. Cory, and A. Cholli, Case Western Reserve University: 
1129si and 13c MAS-NMR of Solid Polymers" 

J. P. Yesinowski*, R. A. Wolfgang, and M. J. Mobley, Miami Valley 
Laboratories, The Procter & Gamble Co.: 111 9F Magic-Angle Spinning NMR 
Revisited: Surface Applica~ions" 

Open papers/posters on a wider variety of subjects are also being solicited. 
Four copies of an abstract, with the original on a standard ACS form, should be 
submitted to the Program Chairman, Dr. Marion D. Francis, by January 15, 1983 
(his address is that on this letterhead). Further details of the program have 
appeared in the November 15 issue of Chemical and Engineering News. 

tsm/JPYsym 

Very truly yours, 

THE PROCTER & GAMBLE COMPANY 
Research & Development Department 

James P. Yesinowski 
(513) 977-2551 
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N. I. H. RE sou R clE F o R 
DEPARTMENT OF CHEMISTRY, 

Professor B. L. Shl piro 
I 

Department of Chemistry 
I Texas A and M University 

SYRACUSE UNIVERSITY 

MULTI-NUCLEI NMR AND DATA 1PROCESSING 
I ' . 

BOWNE HALL, SYRACUSE UNIVERSITY, SYRACUSE, NY 13210 
I l ' 

December 1, 1982 

Scientific Progr ... er• NIIR Positions 

College Station, Tl
1

xas 77843 
1 

Dear Barry, I • 
My laboratory has two openings for scientific ;programmers' who have extensive 

FORTRAN and assembly level programming experie~ce. Primary respo,nsibilities involve 
continuing develop~ent of ORA.a.ii-, a l uniquely "powerful spectros·copic data analysis 
software system. Currently we are expanding ORACLE• to include quantitation of 
heavily overlappin~ complex spectral I lines 'and to support poweiful processing of 
large 2D NMR dati sets. Aspects of this work involve interaction with outside 
academic and commet cial laboratories l • , 

I I , 
Our laboratory programming facilities · are excell1ent. Most 'program development 

takes place on a l~rge Data General MV-8000 32 :bit computer (SMbyte MOS, 880Mbyte 
disk, 40 ports, tw? high speed color lgraphics processo'rs) which implements FORTRAN77 
under AOS/VS, a multiprogramming virtual memory opera ting· system. Programming 
is facilitated by~ high level langu!ge symbolic debugger. · 

Other compute l systems which wJ l be used include. two powerful Motorola 68000-
. I I 

based laboratory c?mputers and a lar,e Data General Eclipse computer with integrated 
array processor and high speed color I graphics. . 

1 

. 

1 The Scientif l c Programmers will report to Dr ~ Charles Dumoulin, Operations 
Director of the labotatory. Each progi- ammer will have t;wo to four _assistants (usually 
un~ergraduates iJ Computer and In~ormation !Scienc~s, who work part time during 
sessions and full time in the summe i s). 1Much of ou; programming activity leads 
to ' publication in the scientific litJrature. Our soft~are is modular and structured 
for ·ease of export l 

We are espec l ally anxious to fill at least one position as soon as possible. 
Interested parties I should write to me or call (315-423-4026, collect) and have 
letters of recomme dation forwarded directly. 

Thank you. 

GCL:j rd 
Syracuse 

I 
I 

University is 'an 

I 
GEORGS C. LEH, DIREC r R 13"1 W• '°" 

Employer. 

I , : 

RES,OURCE COMPUTER: (315) 422 - 3443 , (315) 422 - 3447 

;.. 1 



·Examine its capabilities . 
. Think of yours. 

n 

Allvancell Nicolet 
Data System 

The new 1280 Data System and its 
predeci,;:ssors are the most popular 
spectroscopy computer systems ever 
designed. The 1280 comes complete 
with 128K/20-bit RAM memory ex-

pandable to 256K. It also includes 
the Model 293C Pulse Programmer 
and the most comprehensive 
FT-NMR software available today. 

Magnets/Probes 

Magnets range from 4.7T to li.7T 
(200,300,360 and 500 MHz) in 
both wide and narrow bore. Probes 
available include fixed-tune, broad­
band, special cross-polarization/ 
magic angle spinning and the new 
sideways-spinning solenoidal. 

Compu-Sbim 

Performs fast, efficient, automatic 
shimming of all spin and non-spin 
gradients, using the lock level or FID 
response. Available as an option. 

° C Library & 
Search Programs 

A library of 8 ,960 
13 

C spectra is 
available, known as the EPA/ NIH/ 
NIC CNMR Data Base. Three olfferent 
routines are provided to search 
for spectra. 

Color raster-scan 
stacked display of 
data measured at dif­
ferent delay times for 
an inversion-recovery 
Tl determination. 

New solenoidal sideways-spinning probes 
provide enhanced sensitivity. 

New Color 
Raster-Scan Displ~y 

Optional feature provides simulta­
neous display ofup to seven colors 
and full alphanumerics. Particu­
larly valuable for displaying 2D-FT 

data and multiple 
spectra. 

With a Nicolet NMR, you'll do more 
work and do it better. 

NICOLET 
MAGNETICS 
CORPORATION 

255 Fourier Avenue, Fremont, CA 94539 
( 415) 490-8300 

TheNicolet M 



l.l , 
J 

•Highfield solid sam I le probe for JEOLS 200 MHz SCM! '--cit---it■ri■ 
• *Tunable head~ - i~terchangeable plug-in 1 

matching units for observation of , 
I I 

13C ( ~ 50 M~z) 
, 

31P ( ~ 80 MH,z) 
29

Si ( ~ 40 Mlz) 
with one probe! 

. I 

• Self starting rotorista or design! : 
• High speed magic-a1gle sample spinning (> 4.0 KHz)! 

ill • "Magic lift probe" fi r quick sample chang'e and 
pr©be insertion! ' 

• All this, in addition to a full line of dual and IDroad-lJiand 
high resolution liquid ample probes! 




