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Consummate care in the storage and 
preparation of spectroscopic samples is just as 
integral a part of good spectroscopic practice 
as running the investigation or analyzing the 
spectra. And consummate care, of course, 
begins with equipment. 

Our new, expanded Wilmad line of vials, 
storage and septum bottles, and a broad 
variety of stoppers, caps, and septa help 
materially to simplify the handling, storage, and 
preparation of samples .. . eliminate expensive 
sample loss ... and save unnecessary waste 
of t ime and money. 

Wilmad vials and bottles are manufactured 
of top-quality borosilicate glass to prevent any 
pH modification of the contents. The variety of 
caps available match any sampling or storage 
need. Snap caps of polyethylene, open-top 
types with elastomer septa, aluminum seals 
with Teflon-faced septa ... whatever you need 
we now carry in stock. 

Write or call for our new Catalog 781. 

WILMAD GLASS COMPANY, INC. 
World Standard in Ultra Precision Glassware 

Route 40 & Oak Road • Buena, N.J. 08310 U.S.A. 
Phone: (609) 697-3000 • TWX 510-687-8911 
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FTNMRwas 
never "hard:' 
only certain 
samples were. 
. . . Now with the low cost 

JEOL FX&OQS System 
High Resolution Solid State 

NMR becomes routine 
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USE OF ALUMINIUM-27 NMR IN SOLID STATE CHEMISTRY 

: .. 7. .-, 

Recently· ·'wJ·' took delivery of a JEOL solid s:tit.~,- accessory for 
our FX2OO spectro:rriet:'er. Includ~d in the package were . probes for carbon-13 
and silicon-29 nuclei. The latter has been found to be particularly use­
ful in examining silicates of all types, but often it is aluminium-27 that . 
can give important information Qn the system under examination. To our 
delight we found that the carboii-13 probe could be retun:ea . to _the 
aluminium frequency, so we can examine two important nuclei with one probe 
(two for the price of one)! Alfuninium-27 NMR is good at distinguishing 
tetrahedral from octahedral states and as a consequence it can be used to 
monitor the presence of various i aluminium species in solid state reactions. 
One q~ite nic~ example we h&ve bome across recently concerned the de­
alumination of a zeolite. This : is done by reacting the zeolite with 
silicon tetrachloride to form aluminium chloride which is subsequently 
removed by washing. We have fo~nd that aluminium-27 NMR can follow this 
reaction. Figure 1A shows the aluminium spectrum of a zeolite that has 
been treated with silicon tetrachloride and three species AlCl4~, tetra­
hedral 'lattice' and octahedral 1 aluminium, probably Al(OH)63+ can be 
identified. Figure lB shows the aluminium spectrum of the material after 
washing - all the AlCl4.-- and probably most of the Al(OH)63+ has gone. The 
ability of aluminium NMR to foliow solid state reactions of this type, 
assures the technique a very wide application not only in zeolite chemistry 
but 1n many others as well . 

. We should like to thapk Dr Mike Barlow of our Research Centre 
for providing the samples and much interesting discussion on the aluminium 
chemistry of aluminosilicates. 

I. Poplett 

S. Knight 

,......_____ 

i.: 
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_ The 
University 
-- ------- of -- -: -· ------~ --- ----- --
Connect icui - -

Prores?or B. L. Shapiro 
Depar:qnent of Chemistry 
texas .A&M ·uniyer-sity 

-Col1ege Station, TX 71843 

De.ar Prqfessor Shapiro: 

.,._ - June 18, 1982 

__ _ STORRS, CONNEC.TICl;J.:t 06268 
INSTITUTE OF MATERIALS SCIEf\Jt'.!I: 

On the ,Asymptotic Route to Sol t.ib1 i izirig 
Polymers in _ Liquid Crystal$ _-

We coritiriue to explore the. conj~hction of llqu.id crystals and polymers via _ 
deuterium NMR. Part of this effort dea'ls with a systematic study of det:iterium "" 
labeled n-alkane~ ·so1ubilized in _nematics. Quadrupoiar splittings from the various 
labeled sites reflect the effectiveness of the internal reorientation of the chain -
(as it samples the large numbet of 'accessible rotationa1 isomeric states) for 
?P~tially aver~ging the G-D vector~ in the anisotropic solvent. In the figure 
below we show the deuterium ~MR sp~ctrum (13.B MHz; ~l moi % al~ane) of n-
hexatriatoDtane (C36D74)i (The m~gnitude of the quadrupolar splittings are de-
~reased rela4ive to oth¢r reports by _a factor of one~half because this aliphatic 
nematic liquid crystal has negative dia1n"agnetic anisotropy.) The spectrum is 

. readily assigned by inductive exte~sion of our modeling of lower alkanes; the 
sm~lJest sp1itting is due to the co3; the next largest doublet corresponds to the 
penultimate CD2; the next largest ~o the ahtipenultemat~ CD2, and so on. The 

_ bottom line is that the ends of th~ chain wag niore freely than the internal seg'- \..__,, 
- merits, toinple,menti ng the pattern of reori entati ona l torrel at ion times derived · 
. froni relaxation studies in isotroptc solvents, 

;;,~ 
Edward T. SamUlski 

ETS:mr 

5 kH ' 
t ' f 

n-qexatriaciontane..:aV4 in a nematic solvent (ZLI1167). 50° C. 
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Cso H73 N1s Ou by 2-D NMR 
When complex molecules are submitted to analysis-e.g. the oligopep­
tide Bradykinin sample in this experiment-two-dimensional spectra 
such as proton correlated spectroscopy (COSY) can often produce 
dramatic simplification of seemingly intractable spectra, even at high 
magnetic field. Here is evidence: 

:2 
::, 
a: 
b w a. 
Cl} 
::c 

~ 

Chemical Shlft n 
U•~~ Proton Con:..l"ted 
~ (C()ffi 
The !)I.Ilse ~uence for COSY Is 
given by; (1) 
90°x - t1 - 90° :t x - Acq (ta) 

:t y 
The chemical shifts of mutually 
coupled protons can be extracted 
from over-lapping multiplets by 
means of a contour plot obtained 
from the COSY Ex~erlment Data. 
The normal Proton Spectrum Is 
represented along the diagonal 
axis, and the symmetrical off­
diagonal cross peaks provide the 
clue to any coupled protons. 
The COSY Contour Plot of 
Bradyklnln trlacetate (Arg-Pro•­
Pro- Gly • Phe • Ser • Pro • Phe­
Arg), Illustrates the technique on 
the aliphatic moiety. With the 
known position of the Ha-Pro 2 
(*), the chemical shifts of all the 
six remaining protons (2/J: 2y; 2d) 
can easily be located as shown 
by the connecting lines. 
(1) Ad Bax and Ray Freeman, JMR 
44, p. 542~1 (1981) 

Q E D Both spectrum and contour plot of this 
• • • COSY experiment were produced on a 

WM 400 at the Bruker Applications Laboratory. The WM 
Series of high-field NMR spectrometer systems comes 
with an extensive software system, including programs 
for 2-D processing display and plotting. A full-color 
graphic display processor further facilitates speed and 
clarity of stack and contour plots. 
Please tell us your particular application and ask for 
more information with the coupon below: Bruker Instru­
ments, Inc., Manning Park, Billerica, MA 01821. 

D<7 
BRUKER 

(__X.__j 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
My NMR application is: ______ _ Tell me more about Name/Title: _________ _ 

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

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

□ NMR Imaging Systems Address: __________ _ 
City ____________ _ 

State/Zip __________ _ 



New Literature Available from BRUKER 

NMR­
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 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 
into new applications and of the 
expected development of NMR 
tomography. 

The three new BRUKER brochures. 

With the general title "BRUKER 
Info", periodically illustrations of 
BRUKER's latest results are added 
to the NMR Tomography bro­
chure. 

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

------------------Two­
Dimensional 
NMRaspect 

2000 
A practical introduction into this 
new technique by an experienced 
spectroscopist. 

The common 2-D experiments 
are described, measuring condi­
tions and microprograms are 
given. Application examples on 
various spectrometers demon­
strate the capabilities of the 
method and naturally the out­
standing performance ofBRUKER 
spectrometers in 2-D spectros­
copy. 

IDIEIPITI 
Distortionless Enhancement by Polarization Transfer 

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

I 

This method developed at the 
Griffith University by Drs. Bendall, 
Doddrell and Pegg can be per­
formed on any BRUKER Spectro­
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 to Your Nearest BRUKER Sales Office 



VYSOKA §KQLA CHEMICKO-TECHNOLOGlCKA 
Laboratof eynthetlckych pallv 

166 28 PRAHA 6- DEJVICE, SUCHBATAROVA 5 
Telefon 332/4168, 3215 04 

IHlnople 122 '/44. VSCH/C' 

Prof. B.L. SH AP IR 0 

Depart:rcent of Chemistry . 

Texas A 8.M University, College Station 

TEXAS 77843 

USA 

Dear Prof. Shapiro, 

recently we have studied 

3.6.1982 

~- j. : 681/82 

"Limiting Induced Shifts of 4a,8e-dibranadamantanone(I)" 

286-6 

we found that the LIS /Eu(FOD)i of hydrogen atoms H1 and H3 are diffrent 

and similarly as in the case of 4-bran1 and 4-rrethyl2 adarnantananes (II,III) 

this difference lies out off experimental errors. 

0 
u 

canp. (I) (III) 

LISH1/LISH3 1.08 1 . 17 1.06 1.12 

' 
OUr friends in Belgium studied these compounds by single crystal X-ray ana­

lysis. For us the interesting results were that the distances H1-0 and H3-0 

are sarre in the range of experirnental error so that the different LIS can 

not be explained by the distortion of adamantanone skeleton. The calculation 

of the position of Eu in canplex adduct(pseudocantact rrodel) shows .nonsyrre-

tric coordination to the oxygen atom (with respect to H1 _an H3) • The cal-

culation was fixed with coordinates obtained as fran X-ray analysis as with 

the ideal ad.amantanane ones. 

The best explanation of nonsyrretric coordination is likely due to the bul­

ky substituent at carbon C4(C9). This assumption can be denonstrated on the 
a e a b 4 - and 4 - branadamantanones (II and II ) , Table 1, where the higher va-

lue of the ratio LIS H1/H3 was rreasured for Br in axial position than for 

Br in the equatorial one. 

Sincerely 

Alena Horska 
Prague Institute of Chemical Technology, Czechoslovakia 

1.L. Vodicka,J. Triska,M.Hajek,Coll.Czech.Chem.Ccmnun. 45, 2670 (1980) 
2.D.J.Raber,C.M.Janks,M.D.Johnston,N.K.Raber,J.Amer.cliem.Soc.102,6591(198C.) 
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82/06/03133 

Universiteit van Amsterdam 
• • • • '• • .• ·• t • • ., .• • . • 

ANORGANISCH. CHEMISCH LABO RA TORIUM 
j, H. van 't Hoff Instituut 
Nieuwe Achtergracht 166, 1018 WV Amsterdam; Tel. (020) 522 9111 

Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A ~ M University 
COLLEGE STATION; Texas 77843 
U. S. A. 

AMSTERDAM ; June 3rd, 1982 

Dear Professor shapi ro, 

~3.c_ NMR MUL)"IPLiCITY DETERMINATION . USING . B.IWKER .. BNC.~28 .SOFTWARE 

The recently described pulse sequence l (see figure) for recognition 

of spin multiplicity (e.g._CH3 and CH ;ve, CH2 an~,. cquat. -ve) can be 
adapted for use with BRUKER BN~ 28 software (SOOSOO UR) the appropriate 
annotated pulse program bei ng:-

Tl = 30 000 ~ R2 (decoupler off after~ 5T1) 

T2 ~ o ~ ~j t~o0 13c p~lse) 
T3 = 

T4 = 

·· TS = 

T6 = 

8 = S2 (decoupler on after t sec . ) 
o = P2 (180° 13c pul~e) 
8 = SC (pulse 1 + acquisition after t seb) 

;;.l 

The following parameters are also necessary; 

Machine mode (MM) = QD 3 11 = CP 
oecoupl ~r mode (DM) = GD 
Delay before acquisition (DE)= o 

.. icont'd ..• 



.... cont 1 d./ 

Pulsewidth 1 = 0.1 µsec. 
11 11 2 = 180° (24.0 µsec. on our machine) 
11 11 3 = 90° (12.0 µsec. on our machine) 

Pulse 1, necessary t.o start acquisition, must not disturb the spin 
system so its width is less than the 0.5 µsec. necessary to activate 
the pulse generator. If the 90° pulse has been accurately determined 
only minimal phase correction will be necessary though in some cases 
a strong unambiguous peak e.g. TMS is helpful. 
A shorter sequence:-

Tl = 30 000 = R2 

T2 = 0 = P2 

T3 = 

T4 = 

8 = S2 

0 = SC 
TS= -1 

( 90°) 

( 18d0 ) 

can also be used but then it is necessary to represent the second t 
of 8 msec. by the corresponding number of left shifts in the FID [N = 

Data points (FID). 8 (t) / Acquisition time (AQT)]. 

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

Sincerely yours, 

.. _::::::= 

C:..---· ' 
Dr. D.M. Grove Ing. J.M. Ernsting 

286-8 
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• New England Nuclear~ 

Prof~ B, L. Shapiro 
Dept. of Ch~mistry 
Texas A & M University 
~9l)ege Station 
TX 77843 

I 

i. 

June 7, 1982 

TRITIUM NMR STUDIES -ON 3H-LABELLED L-FUCOSES . . 

Dear Prof. Shapiro: 

Our efforts 'are constantly directed towards aclding new tritiated compounds 

tq our catalog and improving the specific activities of existing products. 

All such labelled compounds are routinely analysed by 3H nrnr spectroscopy 

at 213 _.47 MHz on our Bruker WP 200 nrnr ~pectrometer equipped with the 

ASPECT 2000 Computer. While most of them are run with proton noise-decoup­

ling to eliminate 3H..,1H couplings resulting in simplified tritium spectra, 

occ~sionally 1H-coupled spectra are run (by just turning the decoupler off) 

to get detailed information about 3H-labelling patterns. Sometime ago we 

had run the tritium spectra of 6-mono- and 6-tri-tritiated L-Fucoses. -~ 
1 . . ~ -

While the H-decoupled spectra essentially look alike for the two compounds 

(Fi~ures Ia and Ila; sorry for the different plotting scales/), the 1H-

coupled spectra clearly bring out the difference: the 6-mono-tritiated 

compound shows a multiplet including geminal 3H/H6 -couplings (Fig.lb) 

~hich are absent in the 1H-coupled spectrum of the 6-tri-tritiated compound 

wherein only the 'vicinal 3H/H5 couplings are seen (Fig. IIb). (All spectra 

were run in CD3OD eJJJ.ploying the "ghost referencing" procedure). 

4 4 ,._: 

,3~ ______ 2 3 2 

H 

0~1 . . rH 
Cl~s-anomer Cl-~-anomer OH 

I, low specific activity L-Fucose[6-3H](R=CH23H) 

II, high specific activity L-Fucose[6.., 3H](R=C3H3) 

(hydroxyl group on positions 2, 3 and 4 are omitted) 

601 Treble Cove Road. North Billerica. Massachusetts 01862 Teleohone (617) 667-9531 Telex 94-7488 



~ Cl-8-anomer 

=13.46Hz 

.'.;J gem . 6 '..:' J3H6lH6 =13.4 Hz 
' I 

I 

-, . ' I 
,-1,_~J3H 18 :=6.94Hz 
: : 6 5 I I I 

I 

Cl- B-anomer 
f 1.184 ppm 

. 71 Cl-q-anomer 
l l.l25· ppm 

(expanded plot) 

Cl-8-anomer 
1. 225 ppm 

"-

Ila 
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~Cl-~-anomer 

l ~1-a-anomer 

I 
, ... _~ 
f ~, _J 3H ltt 
1 , 6 5 

, =6 .94Hz · 

Cl-a-anomer 
.?f 1 ."185 ppm 

213.47 MHz 3H nmr spectra:. 3 I~:lH-decoupled spectrum of low specific activity (6-CH2 H}-L-F':1cose; _ . 
Ib: 1~-coupled spectrum of above; IIa: 1H-decoupled spectrum of high spec1f1c 
activity (6-C3H3]-L-Fucose; IIb: 1H-coupled spectrum of above. 

With best re~ards, 

~~Yt_ c<.aa'><«<P 
Douglas Moa:1/ Lawrence P~ 

Sincerely, · 

~pi~ 
Thomas P.R. Srinivasan 



UNIVERSITY OF UMEA. 
Depirtment of Organic Chemistry 

Prdf Bi L. Shapiro 

Depar:tmen~ bf Chemistry 

te~as A&M Uhiversity 

Coliege Station, TX 7·1s43 

U. S .lL 

Peat Barty, 

urn ea 19 s 2 - o 6.:.,. o s 

AVbid . Catbbn .~etrachlofide as Sqlveot _ih PARR Experiments. 

Sever~l appiitations have receh~ly appeared using paramagh~ 

·. et:i.c telaxatiori. r:eagents to obtain 'structural in.formation of 

c:>t9anic hiolecuies in sblut.1.on1 • Catboh tetrachior ide has by , 

fai beeh the most us~d solvent ih the~e stu~ies partly be~ 

cause of a suitabie ~A~R soiubil.1.ty in this solvent. Th~ 

ma.1.n ~eas~rt hb~e~er f6t this choide h~s b~eh the expected 

.1.netthess of this medium. 

First of all; the most commonly usea PARR, dr(acac) 3 , is fat 

ftofu shift ihert in carbori.-13. We have observed intramolecular 

ch~nijes up to!~ ppm using .05 M Cr(acac)
3 

and ihternal refer~ 

ehcing (cydlbhexari.e). Secohdly, using variou~ weakly interact- ,, 
I 

ing substrate~ in dcl 4 solution ~e failed to observe any 

substrate condeotratioh depertdence oh T~i Hepce, this last 

6bservat.1.oh made us recOhsider if carbon tetrachioride really 

is non-ihteracting. 

First we fouhd that the effedt~ve e~uilibtiUm toristartt for 

dhlorof6rm:Gt(abac)j c6mplexation increased by going from cc1 4 
to a pure hjdr6dafboh solvent. Moreover, one can, by assuming 

a small step diffusion mechanism, calculate a c~13 1~ of 1.23 

s for cct 4 ( ·.o5 ~ Ci(acac) 3 t room temP , t 5.9 1) 2 . This value 

is sign:i.f icahtly larger than the explr irnenta:].. value; ~ B s, but 

clbse tb the experimental value fbt the cehtral carbon in ~eo­

peri.tane ( 1.27 s). 
The fihal ihdicatibn of a spec.1.fic PARR:ttl ihteractibn comes . . 4 
from exPe~imehts, where the ~ize of the chelate ligahds was 
' . 3 increased · . By goin~ through the ~eries, propartedionato, 2,4~ 

Postal !lddre'ss 
S-901 87 UMEA 
Sweden 

Telephone 
090-125600 

Po·st giro 11c:count 
1 56 13 - 3 
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pentanedionato and 3-methyl-2,4-pentanedionato, we observed 

a significant decrease of the T~ · (CC1 4 ) : T~ (cyclohexane) 

ratio. The T~ of _the cc1 4 is also · shortest having the most 

substituted chelate, Cr(3-Meacac) 3 . This trend is opposite 

to what could be exfected assuming a translational diffusion 

relaxation mechanism. 

Thus the lack of substrate concentration dependence on T~ in 

a carbon tetrachloride solution should not be taken as the 

sole evidence that the relaxation of the substrate nuclei is 

governed by translational diffusion. Carbon tetrachloride can 

compete effectively with the substrate in the second coordina­

tion sphere. 

Best regards 

~~-- . 

Ulf Edlund 

1. T. A. Holak and D. W. Aksnes, J. Magn. Reson.,45, 1 (1981) 

and references therein. 

2. J.G. Hexem, CT.Edlund and G. C. Levy, J. Chem. Phys,,.§i;936 

(1976). 

3. u. Edlund and H., Grahn, Org. Magn. Reson. ,18,207 (1982). 



286-13 

r' 

Berne, june 6;1982 

Institute _ for organic chemistry 
Wnivetsity of Berhe 
Freiestr. 3 
3012 B. e . -r n 
Switzerland 

br~ Bernard L. Shapiro 
Department cif Chemistry 
Texas A&M University 
Coliege Station; T~, 77843 

Fin~Oifferen6~ .Technig~e~ _for . XL-100 UsBtS 

bear Dr. Shapiro, 

there exist very useful NMR experiments for structure 
elucidation based on FID-Difference techniques as for 
ihstante N □ t~bifference or Decoupling-Oifferente; 
With sli~ht modifitations of our homebuilt accessory fcir 
switching the 1 H~Decbupler (offset, mode) on an XL~l □ O -
in uhattehded operation (see VARIAN INTERFACE Vol 7, · 1980) 
and the implemehtation of the saleable CAPS-Kit fat rf-phase 
sh_ifts, the FID.:..bifference experiments are a·ocessible. 
Ih ·the tase of hombnucle~r NOE expet~ments the d~c6upler 
offset, which is on only during a suitable pulsedelay, 
is switched alternately on/off resonance with a frequency 
seletted for lrradia~ion. The . difference speotru~ is built 
up si~piy by adding/subtracting ~lternately the F1Ds~ 
the sum must be an even number- without shifting the phase 
of the observe transmitter. This means, that only the 
software for thahging the sign of alternately incoming FIDs 
is Used 1 while th~ phase shifting properties of the CAPS 
unit are suppressedi The experiments are done with the 
standard disk based SYM □N~program . . 
For . anyone interested, we provide further details. 

Yours 

~ 
Peter Bigler 

I 
'----' 

\_ 
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Why spend 12.5 hours 
to do a 3-hour experin,ent? 

75.4 MHz 13C: 
0.003M Vitamin B12/D20 
10mm tube; 10,800 transients (3 hours) 

50 40 

180 160 140 120 

The new XL-300 Superconducting FT NMR 
Spectrometer provides a guaranteed 300:1 S/N ratio, the 
highest ASTM sensitivity specification in the industry -
regardless of magnetic field or sample size. This unmatched 
sensitivity, obtained with our 10-mm probe, reduces the 
experimental run times required on other systems by up to a 
factor of four. You also obtain meaningful results on smaller, 
short-lived and unstable samples. 

More reasons why you'll excel with Varian NMR. The 
XL-300 features described here have been standard on 
every XL Series system since 1978. Only Varian offers all 
of them with a proven record of performance. 
• Low-Loss Dewar uses 30% less helium and operates 

50% longer on each fill than any other magnet system. 
• High-Speed Pulse Programmer provides the capability 

for state-of-the-art experiments, even for first-time operators. 

30 20 

100 80 60 40 20 

• Two Independent Processors let you transform, plot. print, 
display and acquire simultaneously using the advance 
PASCAL-based operating system. 

• Dual-Platter Disk Data System with 5M-word capacity 
stores all programs, acquired data and processed data. 
The upper platter is easily removable to expand data 

storage on new disks. 
Get all the facts today. For imme­

diate assistance call Bob Sheldon, 
~ ~ Research NMR Product Manager, 

ill at (415) 493-4000, extension 3047. 
For XL Series literature or for a 

.. Varian representative to call con-
~ tact the Varian office nearest you. 

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) 783-1800 • Los Altos, CA (415) 968-8141 
In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland. 

VARIAN AD No. MAG-2738 
Journal of Magnetic Resonance-June 1982 

TAMU -June, July, August 1982 



Send today for this 
ne\N XL Series brochure. 

Varian XL Series 
Superconducting 
FTNMR 
Spectrometer Systems 

Call or write now to receive your copy of the new XL Series 
brochure on Varian Superconducting FT NMR Spectrometer 
Systems. This publication includes information concerning 2-D 
NMR, pulse sequence generation, dot matrix displays, new 
software capabilities, user programming and other valuable 
input for NMR spectroscopists. 

To receive your copy, 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. 

Varian U.S. Sales Offices 
California Georgia 
9901 Paramount Blvd . 6650 Powers Ferry Road 
Downey, CA 90240 Suite100 
(213) 927-3415 Atlanta, GA 30339 

375 Distel Circle (404) 955-1392 

Los Altos, CA 94022 Illinois 
(415) 968-8141 205 W. Touhy Avenue 

Colorado Park Ridge, IL 60068 

4665 Kipling, Suite 1 (312) 825-7772 

Wheatridge, CO 80033 Maryland 
(303) 425-0413 4701 Lydell Drive 

Cheverly, MD 20781 
(301) 772-3683 

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

Brazil 
Varian lndustria e Comercio Lida. 
Av. Dr. Cardosa de Melo, 1644 
CEP 04548, Sao Paulo, SP, Brazil 

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

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

Massachusetts 
83 Second Avenue 
Burlington, MA 01803 
(617) 272-4152 

Michigan 
3721 W. Michigan 
Suite 300 
Lansing, Ml 48917 
(517) 321-5000 

New Jersey 
25 Hanover Road 
Florham Park, NJ 07932 
(201) 822-3700 

Japan 
Analytica Corporation 
3rd Matsuda Building 
2-2-6 Ohkubo 
Shinjuku, Tokyo 160, 
Japan 

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

varian 

New York 
6489 Ridings Road 
Syracuse, NY 13206 
(315) 437-6464 

Texas 
Plaza Southwest 
5750 Bintliff Drive 
Suite 202 
Houston, TX 77036 
(713) 783-1800 

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 
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LABORATOIRES DE CHIMIE 

Departement de Recherche Fondamentale de Grenoble 

DRF I CH/82-251/mjc 
your letter June 7 1982 

Dear Professor Shapiro, 

Grenoble, le 
18 juin 1982 

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

Data Transfer from an Aspect 2000 to a larger computer 

286-16 

Some of your readers might be interested by our local solution 

to the problem of transferring NMR spectra from an Aspect 2000 Bruker 

minicomputer to a larger institutional computer. This is achieved here 

by sending the data, converted into ASCii code, via the RS232 CH-B 

output connector at the back of the Aspect 2000, unto a TECHTRAN 950 

minidisk unit. These minidisks can be eventually read on another 

TECHTRAN unit interfaced to the PRIME computer of our D·epartment. 

The writing of the data on the TECHTRAN unit is done by a program 

which was written in assembly language as an overlay to the Bruker 

FC.810515 NMR program. This overlay can be called by the Ul command 

which has been implemented for users' written programs. We are using 

a transmission rate of 4,800 bauds and for our particular nee~s, the 

writing of a 4k spectrum takes about 1 mn. More information about this 

program will be sent upon request. 

Yours sincerely, 

P.S. ALBRAND J.P. ALBRAND C. TAIEB 

Centre d'Etudes Nucleaires de Grenoble, DRF-CH, 85 X, F. 38041 GRENOBLE CEDEX, France. 
Telephone : (76) 97.41.11, poste 38.33 - Telex ENERGAT GRENO n° 320.323 



286-17 . . · .. . 
USSR Acadeltly of Sciences 

Shemyaki'n lnstitufe 
c>f Bioorgank Chemistry · 

Vi. V~vllo~a, 32 
117988 Moscow, B-334 

tJSsit 

Professor Bernard L.Shapiro 
Depat'tmeiit of Chemistry 
College Station .1 

Texas A&M University 
College Station; Texas 77843 
USA . . 

bear Barry, 

May 2~, 1982 

Title: Exp6sed Groups 
Deteqti6n in Protein. 

In order to delineate the exposed and buried groups of 

polypeptide neurotoxin II isolated from the Central A~ian 

cobra venom -we have added a paramagnetic probe - riitroxyl 

radical TEMPONE in the solution. The aim of tlie experiment 

was to create an evironment for the neurotoxin II moiecu~e 

that would induce paramagnetic relaxation of those protons 

located on its periphery~ iPi spectta showed t~at lhe jpin 

probe does not bind specifically to neurotoxin ii so that 

its interactioh with the -molecule must be mainiy by collision. 

This is also confirmed by the linear dependenqe of the proton 

signal broadening on the TEMPONE concentration. 

From the aromatic part of the spectrum (Figure) follows 
. . . I . . . . 

that the Trp-28 signals ate the most influencied by the spin 

probe addition whereas Tyr~25 ~ the least. Anomalously low 

field backb6ne CaH protori signals in the regioh of 5,4~s,3 

ppm didnit broaderi obviously due to shieding by the sj,de 

chain groups~ Among the methyl g~oups one could detect the 

most exposed nature of . the Thr;..35, Ile-37 and Val-50 side 

chains as weil as that Leu-i, Leu;..52 and yet ,.midE;lritified Thr-,f 

are buried~ 

The resUls thus obtained are in full accordance with the 

spatial structure Of the n~urotoxin II moleciule in solution 

(1) ahd corresponding erabutoxin b X-ray stiuctur~ (2) ~ The 

detailed account of this work will appear in the Bioorganic:\1.eskaya 

Khimia journal (ih Russian first). 

Sincerely ~~~ 

Vladimir Bystrov 

,,.-., 

~ 

\__., 
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'(1) v ,.F.Bystrov et al. ,in Advances . in Solu.tidn . . Chemis.try 
'(Eds ·. I. Bertini, L ~ Lunaz z i; A. bei) P 1·enuin Press; 19 81 i 

pp. 231_;;235. 

(2) B.L.Low, Adv."Cytopharma.'cblogy 1, i41 (197 .9). 

Figure: The3oo MHz proton spectra ·of the 6inM heurotoxih II . "* . . 
solution in D

2
o (pH 7. 0 32°c) -. Top ~ aromatic arid CaH i ·egion, 

Bottom .,;. rir~thyl :tegioh of the spectra;, (A) Without and (B) 

after add.itioh of the 24 rni-1 TEMPONE spih probe ~ (A:...if) The cor­

res~ondin~ ditfet~hde spectra. 

2 

3 

X 

CH =C=CH 2 

CHSC-CH2 
CH

3
;;,.,.C;C 

c6H
5

...:c=c 

CH2=CH 

CH =Cff-CH -2 2 

b29si 

.;_5.95 

2 ~ 7 

-i9.55 

-17~95 

c.:,.7 ;6 

-6.4 

a In ppm relative to TMS signal placed in a 

concent:tical capillary. solvent : cnci
3

, 

b Values of Ref. : J.Schraml, V.Chvaiovsky, 

M.Magi and E.Lippmaa, Coliect. Czech. Chem. 

Commun., 42; 306 (i977). 

'\ 
G 
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11111( 

RUE HENRl•POINCARE 

18897 MARSEILLE CEDEX 4 

TEL. : (91) 98.90.10 (POISTB 11110 BT 1100) 

E. J. VINCENT 
PROFESSEUR 

Dear Professor SHAPIRO, 

Professor B • L SHAPIRO 
Department of chemistry 
Texas A & M University 
College Station, Texas 77843 

Silicium-29 chemical shifts of allenyl or ethynyl 

trimethylsilanes have never been reported in the literature 

as far &s we know. This lack of data prompted·-11s to present 

results concerning this kind of molecules.In the purpose of 

comparison, 29 si shifts of allyl and vinyl trimethylsilanes 

are also_ presented. 

The most striking features of these data are the next 

Os· of I and 5 are quite similar,although silicium is 
1 ~ -

slightly more shielded for vinyl. This latter effect is 

induced by the weakiinteractiorr with vinyl proton for 5 . 

- In the case of acetylenic compoud 3 and 4, 
29

si is more - -shielded than for vinyl 5 ,due to the strong magnetic -
anisotropic effect of triple bond. 

F . 11 29s· . 1 . h 1 · 1 - 1na y, 1 1n propargy tr1met y s1 ane is more 

deshielded than in allyl derivative.In 2, according to geometrical -aspect,silicium atom,on an average ,lies out of shielding 

cone and,therefore,is deshielded 

Sincerely yours 

M.SANTELLI A-ENT 
UNI V ERS I TE DE DROIT D ' ECONOMIE ET DES SCIEN C ES D'A IX - MARSEILLE 
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· vniversity of Illinois at Urbana-Champaign · 
School .of Chemical Sciences 
sos· ·south . Mattiews . Ave. 
Dr~ana~ · iL ~)ab, · . . .. . 

June 14, 1~~2 

QUADRUP0LAR NUC::LEI: THERE ARE NO EASY ANSWERS 

Hg\'{ : to 1\do 11 ~uadr.upol .ar nuclei is becoming compli c;ated, we find. Are 

hi~h:-field? 9Ptimum, or lpw .fi ,el9s? Should one use conv~ntion?l 11 magic:-c1ngle 11 

sg_mple ?Pirrni-ng, or ~pin at sCJme other angle to reduc:e seconc,1,-order br9a,deni:ng? 

As the title sp.ys, there is no uniyersal panacea. The following show? ex-.... , .. '•' ... _, ·- .. •· ... .. ,. . . . 

~ell~nt Jir1~marr.9win~ fgr 2JN~ in a1bite (a rock) at 11.7 Tesla, and a very 

~91l)_plif.?t,ed r~sµit at l-?? T~?l~~ µsing ~9nven-t;ional MASS. This res41t is 

e~pected 9n th~ bg~is qf d~crease~ second-order interaction at high~fi$ld , 

On the ot,her hgnd, high field ()p~ratipn (MASS or VASS) qn 11 B in a p9r9silicate 

glas~ prqd~ces poor r~?4lt,s, and only at low-fiel~ µsing VASS d9es one obt~in 

hig~:-r.e5iol~tion, dµ~ to th~ pr~5i\:mc;e of a qua~ruppie ,,.. jndµcec,I shift (QIS) ~ffect~ 

PPM 

Eric Qlgfield 

23 . Al bite . '.'" · · Na 

50Q::- Ml\SS 

-1 

""71000 

360-VASS 

BQ4~ 

·· 1 ·· I ·· · I · I ·--i--· 

200 0 
PPM 

Robert A~ Kinsey Karen Ann Smith 
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TECHNISCHE HOGESCHOOL DELFT 
Laboratorium voor T echnische Natuurkunde 

Berelkbaar met bus//jn 60 en 63 (station N.S. -De/~) 

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

·coLLEGE STATION " 
Texas 77843 

U.S.A. 

-Uw kenmerk Uw brief van Ons kenmerk Datum Delft, Lorentzweg 1 

JS/MM/211 21 June 1982 Doorklesnummer (015) 78 

Onderwerp- ·obedience to law and still 
➔ ➔ 

E = -µ.H 

Dear Professor Shapiro, 

With much pleasure I have read the contribution "Petition for 

obedience to law" of prof. Ernst in your NMR. Newsletter No. 283, 

p.283.,.5/7. 

However I would like to draw attention to the fact that not 

everyone who writes 
E = 

➔➔ 
-µ.H (1) 

is committing a crime. 

If one makes Kennelly's legal choice for the definition of the 
➔ 

magnetic moment of a current loop (current I, surface A): 
-+ ➔ 
µ=µIA 

0 
(2) 

➔ 
and uses the SI-unit equation for the magnetic torque Ton the 

➔ 
current loop in a magnetic field B: 

➔ ➔ ➔ 

T = IA x B 

then equation (1) innnediately follows. 

(3) 

Of course in Kennelly's system the factorµ /4TT in the dipole­
a 

dipole interaction Hamiltonian becomes l/4TTµ. 
0 

de Reference: W.J. Duffin, Electricity and Magnetism, 2 ed., 

MacGraw-Hill, 1973. 

Algemeen telefoonnummer T.H. (015) 789111 

Correspondimtieadres : Postbus 5046, 2600 GA Delft 

Yours sincerely, 

Prof.Dr.Ir. J. Smidt 



. . . . 
DEPARTM-ENTOF H_EALTH &. HUMAN SERVICES Puplic Health _Service 

.National :Institutes of Health 
:s·eth:~s'qa, _Maryland .20205 
' • J •• : 

1 5 .June 1982 

l'r.ofess.or B. L. Shapiro 
1'ep~frtm~nt - b;f Qhe'.mistr.y 
Texa~ ~ & M ~nive~siJi 
C~l~ege Stati~~, ~X i7B43 

3 · JC~ M~dulated Spectra on an FX60 

Dear Barry, 

One pf the challenges facing a group operating a 
versatile ~bdei~ sp~~tromeler i~ thai of pushi~g ·as much work as 
possibl~ onto ' older~ more available, machines. Here is a · 
~f~c~~~re ~tilizlng J-mod~l~tion ' which ~or~~ - on our 6~ye~r.pld Fxto~ · · -- · · 

Vicinal CH couplings are a godd way to charact,rize 
trisubstit~ted double bonds {trans> cis), but qou~led C 
spebi~~ ~~e often ~~intelligibl~. Bax and Freemari have described 
an ef~gant 2D m~tp~q prq~iding these valuable figures, . (JACS 1-Qj, 
1099 -- (1982)) but it' requir'es the same versatile spectrometer -.· 
wh{ch }s mon?~~iiz~d by

1
the bi~~hysjcis~s 6f · t~~ ln~iitute. 

Rec~~t descriptio?s of JCH-modulated spectra suggested a way to 
substitute the FX60. · 

. , -~ 

Allowing t~e nucle~r precessio~s fS develop for a 
pe;iod, t, = 1/2J after a QO . pulse at the · C fr~quency before 
proton decoupling is started puts · the two components bf a · doublet 

.. . . . . . . . ' . . - . I 

~long the x' axis of the frame ~otating at the qenter frequency. 
Ac~uisitiori wit~ d~doupling riow provid~s an F!D wh~ch FT donve~ts 
iht~ a spedtrum wi~~ the appropri~t~ si~n~l nulied. On.the FX60 
this is acc~mplish~~ wit~ the ·T

1 
sequence, using 1 useq for the 

second pulse, as the best approximation possible to no pulse. To 
~aintain ·the NOE, collectiori pa~~met~r~ must be set to keep the 
acq~i~ition time clbse t~ a · s~itabie repetition period. 
. . . . ' . . . . ~ ,. . . . .. . . 

_The upper spectra from citraconic anhydride, 1, 

5 CH.3,_,~0,QH 
CH,~, 

~ _, 3_ H 
2 

--------L 
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show that the downfield carbonyl, being n~lled by a pause of 34 
msec., is trans to the olefinic proton, ( JCH = ca.

2 
14 Hz), 

while the other is nulled by a pause o~ 64 msec. ( JCH = ca. 8 
Hz). The lower spectra are those of dimethylacrylic acid, 2, and 
show that plotonated carbons can be studied, as long as the 
effects ~f JCH modulation are considered -- i.e., pauses near 
(2n-1)/2 JCH are avoided. 

t 0.064 sec 

t 0 .034sec 

Yours very truly 
I 

R. J. Highet 

;, .. ,l ... ,,,,:,l .... , ... / .. , .. "1',"; .... l""'"\"''""l:,,,, .. ,T',,;,, .. l",,',,:.l ... ,,., .. l:",,··"1"':, ... T' .. ,,:,T'"'""l:.,, .. "1'":, ... 'l" .. , .. :'l""'""l: ... , .. "l' .. :,, .. ,l""'':.'l" .. , .... f .. ,, .. "l' .. :, .... 1""'':"l""'""I 
260 210 220 20 0 180 160 110 ppm 120 100 10 60 10 20 ; 

t 0.072 sec 

t 0 .064 sec 

s . 
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DIVISION OF CHEMISTRY AND PHARM,<\CY 

UNIVERSITY OF MUNICH 
8009 MUNICH 2 

GERHARD BINSCH 
INSTITUTE C>f ORGANI~ CHEMISTRY 

K:6,RLSTRASSE 23 
PROFESSOR OF THEORETICAL ORGANIC CHEMISTRY 

June 25, 1982 

Professor Ber~ard L! Shapiro 
Departi:nent of Cheinistry 
Te~a~ ~ & M University ' 
College $ta,tion, Texas 77843 
USA 

Computer ,.Program RELAXAN 

Dear Barry: 

This is a very preliminary announcement of a gener~l NMR 
rela~ation analysis computer program which has been in the works 
in our labora,tory for the past 10 months and who$e au~rent working 
title is RELAX~N. It ~s designed to be applicable to a varie~y of 
selective and nonpelective pulse experiments for me.a$uring longi­
tudinal and transverse relaxation effect~ in qouple.9 ppin systems 
as ~eli as t6 band~ha~e studies, inqluding satur~tiori phenomerta, 
and it is baped on the strategy of exploiting the total information 
content (not just line intensities) of a set of spectra for the 
analysis, i.e. the iterative algorithm is supposed to operate 
directly on the raw spectral data~ 

. To finish the job we still have a ],ong way to go and it may 
~ell turn out that we will eve.ntually decide to split the whole 
thing into severai distinct program versions, in which case there 
would also be name ch~nges. W~at is now fairly co~plete i~ a 

. common s-qbroutine package for the calculation of WBR relaxation 
superrnatrices, capable o:j: hanc:lling any :relaxation mechanism 
(including all cross terms) : and applicable to general · spin systems 
compos,ed of nuclei with quantum numbers up to 7/2 (the.re are of 
course dimensional limits). Simplifications , arising fromsymrnetry 
and the weak coupling approximat~on cah be taken into account! 
we are currently· in the process of writing a paper on that aspect 
of our work, but the package itself will not be published as ' such. 
However, if there should be sqmebody who cannot wait for the final 
product and if he can ci:rgue his case convincingly, we wouid be 
prepared to let him have a listing of the thing as it is now (but 
without documentation, which doesn't exist yet). 

Sincerely yours, 

. ~C1¾;7;(? 
Slawomir Szymanski Adam M. Gryff-Keller Gerhard Binsch 



Examine its capabilities. 
" Think of yours. 

" 

AdtJRneed Nieolel 
DRIRSyslem 

The new 1280 Data System and its 
predecessors 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. 

MRgnels/Probes 

Magnets range from 4. 7T to 1 i . 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. 

13 
C LibrRry c 

SeRreb ProgrRms 

A library of 8,960 
13 

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

Color raster-scan 
stacked display of 
data measured at dif-

. Jerent delay times/or 
an inversion-recovery 
Tl determination. 

New solenoidal sideways-spinning probes 
provide enhanced sensitivity. 

Neu,Color 
RRSler-SeRn DisplRy 

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

data and multiple 
spectra. 

Raster-scan display of2D-FT data. 

"LOGIN PLEASE" 

Now update your software by 
phone! 
If you have a NIC-1180 or 1180E/ 
1280 Data System with a 300 baud 
modem, we can update your 
software with our Telephone 
Software Distribution Network. 

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 

The Nicolet M 



U. S. Regional Sales Offices 
WESTERN REGION 

C A, OR, WA, MT, ID, WY, NV, UT, CO, 
AZ, NM, AK, HI 

NICOLET MAGNETICS CORPORATION 
55 Fourier Avenue 2 

F remont, CA 94539 
TEL.: 415/490-8300 
TWX: 910-381-7025 

MIDWESTERN REGION 

I L, WI, MN, MI, IA, MO, IN, OH, WV, 
KS, KY, NE, SD, ND, WEST PA 

Marty Marek 
NICOLET MAGNETICS CORPORATION 
I 345 Wiley Road, Suite 121 
Schaumburg, IL 60195 
TEL.: 312/843-2905 
TWX: 910-693-0855 

SOUTHERN REGION 

GA, FL, SC, NC, TN, AL, MS, LA, AR, 
OK,TX 

Richard Miller 
NICOLET MAGNETICS CORPORATION 
2181 Northlake Parkway, Suite 118 
Tucker, GA 30084 
TEL.: 404/491-0127 
TWX: 810-766-4902 

EASTERN REGION 

NJ, NY, DC, DE, MD, VA, CN, RI, MA, 
VT, NH, ME, EAST PA 

James Lappegaard 
NICOLET MAGNETICS CORPORATION 
14 Commerce Drive 
Cranford, NJ 07016 
TEL.: 201/276-6677 
TWX: 710-996-5954 

International Sales Offices 
Nicolet Instrument AB 
Sagvagen 2, Box 432 
S-18400 Akersberga, Sweden 
TEL: 0764-66040 
Bengt Sundva/1 

Nicolet Instruments Limited 
Budbrooke Road 
Warwick CV34 5XH, England 
TEL: 0926-494111 
Dr. Andrew Oliver 

Nicolet Instrument B. V. 
Zuiderinslag 6, 3871 MR Hoevelaken 
P.O. Box 81, 3870 CB Hoevelaken 
The Netherlands 
TEL: 03495-36214 
Herman Flick 

Nicolet Instrument GmbH 
Senefelderstrasse 162 
D6050 Offenbach am Main, West Germany 
TEL: 06118-37001 
Rolf Langhof, Wilfried Liekmeier 

Nicolet Instrument SARL 
Rue Elsa Triolet, Z. I. Les Gatines 
78370-Plaisir, France 
TEL: (3)055-8300 
Patrick Bernard-Moulin, Jean-Marie Brocas 

Nicolet Instrument Canada, Inc. 
1-1200 Aerowood Drive 
Mississauga, Ontario L4W 2S7, Canada 
TEL: (416) 625-8302 
Dr. James Courtney, Dr. Gene Strumila 

Nicolet Instrumentos, S. A. de C. V. 
Luisiana 49, Colonia Napoles 
Mexico City 18, D. F., Mexico 
TEL: (905) 543-0412 
Otillio Castaneda 

Nicolet Instrument Japan Corporation 
Daisho Building, 8-7-6 Chome 
Nishi-Nakajima, Yodogawa-Ku 
Osaka 532, Japan 
TEL: 06-305-2150 
Koji Aoyama . 

Nicolet Asia Pacific Sales Division 
Minzu Wen Hua Gong 
Ju Le Bu, Xi Dan, Beijing, China 
TEL: 667172, 667143, 667248, 667375 
TGM: ASIATICO BEIJING 
TLX: 22182 EACPK CN 
Robert Lo 

NICOLET 
MAGNETICS 

• CORPORATION 
255 Fourier Avenue, Fremont, CA 94539 
( 415) 490-8300 
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NICOLET 
MAGNETICS 

.-. CORPORATION 
A NICOLET INSTRUMENT SUBSIDIARY 

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

June 30, 1982 

Re: Engineer Positions, NMR 

Dear Prof. Shapiro: 

Nicolet Magnetics Corporation has two openings for people 
with Nuclear Magnetic Resonance experience. 

The Service Engineer position is responsible for the in­
stallation and servicing of Nicolet NMR Systems, and is permanent­
ly located in the eastern United States. This position requires 
NMR or extensive RF and digital experience, as well as availability 
for 100% travel during the week. 

The Probe Engineer position is responsible for research and 
development in NMR probe design. This position requires a BA or 
BS in chemistry, physics, or electrical engineering with at least 
one year of experience in an NMR related area, preferably the con­
struction and testing of NMR probes. 

At Nicolet Magnetics, our employees have helped us attain a 
leadership position in the state-of-the-art NMR instrumentation. 
In return, we have provided our employees with the freedom to pursue 
their professional goals in a stimulating, supportive environment. 
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We are seeking professionals who are looking for a place to cultivate 
their talents while contributing to the advancement of a young and 
vigorous company. 

Would you please post this announcement or pass it along to 
anyone who might be interested? Candidates should send a letter 
and resume to : 

Toni Wilson 
Nicolet Magnetics Corp. 
255 Fourier Ave. 
Fremont, CA 94539 

We are proud to be an equal opportunity employer. 

TW:ps 
255 Fourier Avenue 
Fremont. California 94539 
( 41 5) 490-8300 

Yours truly, 

~~ 
.,Toni Wilson 
Personnel Manager 
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UNIVERSITY OF DENVER . 
An Independent Unive rsity 

University Park . ·Denver. Colorado 80208 

Department of Chemistry I 303 · 753-2436 

June 15, 1982 

Professt>r Barry Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

Evidence for existence of FeTTPOH en route from FeTTPCl to (FeTTP)20 

Dear Barry: 

Attempts in the late 60' s arid 70' s to prepare FeTTPOH (irori tetratolyl­
porphyrin hydroxide) by shaking a solution of FeTTPCl with base ied to 
i~olatiori o! ~FeTTP) 2o, the oxo.:..bridgeci dimer. More recently there _have ·. 
been reports of iron porphyrins ,with axial hydroxides when there are bulky 
substituents dn the phenylrings which preverit: dimer forination. In our 
EPR studies of spin-spin ,interactions between iron unpaired electrons and 
nitroxyl radical .unpaired electrons we noted that after shaking solutions 
of spin;:_l.ib~l~a iron pcfrpE~rin chlorides with base, the EPR spectra and 
visible spectra of ca. 10 M solutions were time dependent~ . To sort out 
the events we examined the behavior or FeTTPCl. We followed the 250 MHz~ 
NMR sp'ectr_11 . (on a Bruker spectrometer at University of Colorado at Boulder) 
or a ca. 10-JM solution of FeTTPCl for several hours after shaking with 
O; lN KOH. TJ:ie initial spectra showe.d a species with shifts comparable to 
those of high-spin FeTTPCl which we assign to FeTTPOH. The splitting of the 
meta..:.H signal in FeTTPCl and FeTTPOH i's due to the axial ligand on only one 
side of the porphyrin plane and show r ,otatioil: of the phenyl r:i.ngs on the NMR 
time . -~cale. Sim~lar nonequivalence ~h~uld exist for (FeTT~) 

2
? bu: is not · 

resolved~ The broadening of the o~H signal is due to the short distance 
between the protons and paraniagnetic i _ron center. Within an hour the NMR 
spectrum changed to about a 1:1 mixture of FeTTPOH and (FeTTP)

2
o. Conversion 

t~ (FeTTP) 2owas complete within about , 1: hours. When hi?her concentration 
solutions were used, the rate of conversion f_rom FeTTPOH to (FeTTP) 2o_ increased. 
At ·ca . 0. OlM conversion was complete within less than an hour ~ Fortunately the 
newer spectrometers can work at lower concentrations than their older counterparts. 

THE UNIVERSITY OF f)F.NVFR ·~ A N A CCIRM A T I\/C A f"'Tlt"1'I l1'TCTl'TI ,.,.., ,..,,~ , 
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Professor Barry Shapiro 
June 15, 1982 

Me 

Me 

Me 

Chemical shifts in PP'lll from TMS 

Pyrrole-H 

FeTTPCl 81. 8 
FeTTPOH 80.5 
(FeTTP) 

2
o 13.24 

M Gareth R. Eaton 
Professor 

GRE/SSE:jm 

in CC14 

m-H 

Me ~ 'p-Me. 
m-H 

-H 

aolution 

p-CH 3 

13.05, 11. 87 6.24 
10.86,10.04 4.87 

7.54 

Sincerely, 

2.81 

k4 
Sandra S. Eaton 
Associate Professor 
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o-H 

~3.S(broad) 
~ 3. 5 (broad) 
7.39 
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The Florida State University 
Tallahassee, Florida 32306 

Department of Chemistry June 18, 1982 

By-Pa_ssi ng Multi pulse Programmers En route to MLEV 

Dear Barry: 

· More on MLEV. Having a need to obtain more effective prqton decoupling 
with less power dissipation for our biochemical users, the composite spin in ... 
version sequence (1) and its various permutations into super cycles (2) promised 
much better performance than our current decoupling schemes. To acquire this 
Levitt-Freeman decoupling capability on our equipment, we chose the MLEV-16 
continuous irradiation sequence: 

(R R RR RR RR RR RR R RR R)n 

as used by Levitt, Hill, et. al. in this publication (May 1 82), but we had 
additional requirements. We desired a unit which was easy and quick to con­
struct for making copies for each of our instruments. A pulse programmer was 
considered expensive overkill and not conducive to multiple copies. We needed 
to keep the cost of each unit low. 

The circuit (Fig. 1) that we derived satisfies the proposed conditions. 
The basic 11 R R11 sequence is hard-wired to the inputs of a sixteen to one datg 
selector and cycled through sequentially by a divide by sixteen counter. Each ·\ 
11 R11 value is further divided into 11 X-Y-X 11 elements to provide proper phase shift-. L 
ing and timing. It can be constructed very quickly and decouples a 3 KHz proton 
bandwidth (Fig. 2) as measured on our Bruker HX-270. Effective decoupling power 
was measured at yH2/21r = 2 KHz . by the off resonance technique with each -"R 11 element 
requiring 580 microseconds. The phase shifting was done at 30 MHz on the HX-270 
system with a 4 phase modulator designed at FSU although quadriphase modulators 
can be acquired from commercial so~rGes (3). 

This circuit can easily be treated as a black .box and accessed with a 
simple switch or one bit from a data system. The clock can be either a free­
running oscillator or a frequency source from within the spectrometer. It is · 
our wish to point out that those laboratories that lack expensive multipulse 
programmers still have reasonable access ·to low-cost Levitt-Freeman decoupling 
scheme(s). With minor modifications,' MLEV-Q4 and other supercycles can be 
developed. 

S~ly, 

-~~~ 
~~-is 

Richard Rosanske 
Thomas Gedris 

1. M.H. Levitt and R. Freeman, J. Magn. Reson., 33, 473 (1979). 
2. M.H. Levitt, R. Freeman and T.A. Frenkiel, J-:-Magn. Reson., 47, 328 (1982). 
3. 0lektron, 61 Sutton .Rd., Webster, MA 01570 
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Broadband decoupled 13C as a function of proton 
offset (100 Hz increments) for ethylene glycol: 
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QUEEN MARY . COLLEGE 
UNIVERSITY OF LONDON 

DEPARTMENT OF CHEMISTRY MiLE END ROAD 

LONDON Ei 4NS 

TeL 01-980 4811 
Professor D.C.Bradley, FRS .. (Head of Department) 
Professor R.Bonnett. BSc..PIID .• DSc. 
Professor K.W:Sykes. MA.BSc .. DPllil. 

ULIRS High Field NMR Service 

Pro~essor B.L. Shapiro 
. Chemistry Department 
Texas A & M University 
.College Station 
Texas 77843 
U.S.A. 

Dear Professor Shapiro, 

21st June 1982 

Plasma . Investigations . from ~elective ~pin ~cho .3ata 

Most contributors to this Newsietter are surely aware of the 
advantages to be gained from the use of the spin-echo technique to 
observe 1H spectra of small molecules when they are in the presence 
of large molecules (e.g. amino acids in whole blood and blood plasma); 
This, WH-400 NMR Service to the University of London has spent consid~ 
erable time using the spin-echo technique on such systems provided by 
several bio-niedical research groups who_ obtain samples from hospital 
patients with a range of metabolic disorders~ The accompanying Figure 
illustrates the sertsitivity of the technique. Spectrum A is a 1H spiri 
echo spectrum obtained on a sample from the starting materiai (a willing 
patient) while spectrum B clearly shows the effect of prolonged (lunch.:. 
time) exposure of the same starting material to a proprietary hallucinogen ":!'i;, 
marketed by Wm. Teachers and Son, Giasgow, Scotian.a. 

These data have in fact been presented to Her Majesty Queen 
Elizabeth II, who was amused (there is photographic evidence to 
substantiate this). 

There may be obvious applications for this technique, however . 
the average size of the automobile empioyed by the Metropolitan Pol.:Lc.::e . 
would seem to preclude the replacement of the famous balloon (orange ·· 
contents sometimes changing to green) by a wa.:.400. 

In attempting to continue these investigations we have unfortunately 
been hampered by negative responses from various sources of funding. 

Please credit this contribution to the ULIRS/Ed. Randail account. 

Yours sincerely, 

tr~. 
Dr. G.E. Hawkes Mr. M.J. Buckingham 

-----. 
L 



A. 

B. 

Figure 

400 MHz 1H spin-echo spectrum 
of plasma from volunteer - spectrum 
obtained ca. 10.30 a.m. 

As above but spectrum obtained 
ca. 3.30 p.m. 

CH2 

PPM 
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MASSACHUSETTS INSTITUTE OF TECH.NOLOGY 
DEPARTMENT OF CHEMISTRY 

CAMBRIDGE, MASSACHUSETTS 02139 

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

Dear Barry; 

Jurte 22, 198i 

. . 1 .. . 
500 MHz H-NMR Games with Ra5 

_ Since it is approaching that time of year when many of us are sneezy and 
bleary-eyed, it only seems appropriate that we describe some work weive begun on 
Ra5; a ragweed pollen allergen. Ra5 is produced by _the short ragweed 'Ambrosia 
Eiatior' and is a small protein of 45 amino acid residues (MW"' 5000) cross-linked 
with 4 distiifides. Its small size and moderate Solubility make Ra5 a promising 
candidate for NMR structural studies. Unfortunately, thete is no crystaD structure 
and other physical studies are scarce. We've used a variety of NMR techniques on 

· the 500 MHz sp~ctrbmeter at the Francis Bitter National Magnet Lab (pH titrations, 
NOE difference spectroscopy, COSY, 2D-J~resolved) to obtain strutturai information. 

. The Ra5 aromatic regiori (2 Trp and 3 Tyt) can be well resolved and assigned. 
Titratibri studies identify Tyra and b sets of doublets with pka's"' 10 • .5. Tyr c 
appears fo reside in a different type of environment"" ail its ring protons are 
submerged :i.n the region"' isoo Hz. Two-dimensional cotrelatiofi spectroscopy of the 
aromatic .region is shown in the accompanying figure and connectivities of some of 
the scalar,;,;,coupled protons are shown ·on the COSY plot. A convolution difference 
spectrum of this region is shown above, along with tentative assigmnents of Trp and 
Tyr proton patterns-. 

NOE differ~nce spectra of this region show the presence of two distinct spin 
diffusion systems. Tyra and b always light~up together, while both Trps and Tyr c 
form another interacting spin system. Since ail Tyr and one Trp are adjacent to 
Cys residues we have whimsically attempted assigning disulfide cross-iinks from the 
NOE studi"E!s. Tyr a and/or b are also involved in ring-current shifting a _cH3 doublet (tentatively assigned to Ile or Leu). This resonance (0.60 ppm from TSP) 
titrates iri.to the bulk of the methyl region with pi<a's of 4 and 10.5. We have 
compiled a lot of data, and ·are playing with models generated on a graphics system 
to see if we can generate a reasonable (albeit fictional) structure. 

Sincerely, 

1 .· Y 
Mary .· • Roberts and 

Lkvd~ 
David A. Vidusek 

c' 
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· University of Illinois at ~urbanE,t-Charnpaign 
~~~ool of Chemicql Sciences 

505 South Mathews Avenue 
Urbana, Illinois 61801 

Professor B. L. Shapiro 
Dep~rtment bf Chemistry 
Texas A & M University 
Coilege Station, TX 77843 

Dear Barry: 

:i?OSTDO~CTOML POSITIONS AVAI.LABLE 

I shall have several postdoctoral positions opening up in the near 
futurer fQr work in the following areas: · 

1) NMR ?f Inorganic Solids. This persort(s) will be involved with our 
MASS/VASS·studies of quadrupolar and rare spih-1/2 nuclei. in samples 
of geologic and industrial (catalytic) ·significance. 

2) NM~ of Membranes and Proteins. This position is ,involved with 2H, 
l3c, 15N, 19F and 3lp studies of membrt.j.ne prbt~ins;, protein crystals, 
amino acids, and protein-lipid interactions~ 

Multinuclear solid and solution ' FT instrµments operating at 500; 360(2); 
300, 250, 220(2), 150 and 100(2) MHz wiil be avai;J.able for the successful 
candidates. 

Interested persons should submit a letter of application including a 
curriculum vitae .and list of publications, artd arrange to have three letters 
of , recoinmendatibn forwarded to: 

Professor Eric Oldfield 
School of Chemical Sciences 
University of Illin?is 
5.05 South · Mathews Avenue 
Urbana, Illinois 61801 U.S.A. 

The university of Illinois is an Equal oppQrtunity/Affi:i:-mativeAction Employer 

Yours sincerely, 

I Eric Oldfield 

EO:km 

C 
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PTS 500 FREQUENCY SYNTHESIZER 

• 1 MHz to 500 MHz 
• + 3 to + 13dBm output 
• choice of resolution 
• low phase noise 
• fast switching, 5-20 micro-sec. 
• fully programmable, BCD or IEEE 488 BUS 
• modular flexibility, remote-only versions 
• low power consumption, high reliability 



The PTS 500 is a generator of precision frequencies. 
It transfers the accuracy and stability of a frequency 
standard (built-in or external) to any output frequen­
cy between 1 MHz and 500 MHz. Steps as fine as 
0.1 Hz are available and all functions are remotely 
programmable. 

The PTS system of synthesis has drastically cut 
complexity and parts count. The attendant reduc-
tion of primary power input and dissipation (less ( -\ 
than 50% of that of competitive designs) is a major' \___,,' 
factor in the reliability which is further enhanced by 
the use of ceramic ICs, all metal-can transistors and 
a packaging system maximizing mechanical integri-

The PTS 500 is a direct frequency synthesizer of 
unique design providing high performance for many 
demanding applications. With its low spurious out­
puts, fast switching, low phase noise and wide 
choice of resolution (finest step), it is suited for a 
range of uses such as NMR,communicationsandATE. 

ty and stability while keeping weight low. For ease 
of service most modules are identical and of plug-in 
design, used also in the PTS 160 and PTS 200 with 
thousands in use. 

SPECIFICATIONS 

FREQUENCY Range: 
Resolution: 
Control: 

Switching Time: 

OUTPUT Level: 

SPURIOUS 
OUTPUT 

FREQUENCY 
STANDARD 

Flatness: 
Impedance: 
Control: 
Settling Time: 

Discrete: 
Harmonics: 
Phase Noise: 
L(1Hz): 
Noise Floor: 

Internal: 
External Drive: 
Aux. Output 

1 MHz to 500 MHz 
0.1 Hz to 1 00KHz steps (optional), 0.2Hz max. res. above 250M Hz 
Local by 10-position switches. Remote by TTL-BCD, 1248, 
buffered par. entry or by IEEE 488 BUS. (option) 
20 micro-sec. (within 0.1 rad at new frequency) 

+ 3 to + 13dBm, (1V) into 50 ohms, metered in dBm and volt 
± 0.5dB 
50 ohms 
Manual by F/P-control, remote by voltage, ( + 0.63 to + 2.00V) 
20 micro-sec. 

-70dB 
-30dB at full output 
-63dBc, (0.5Hz to 15KHz), 
100Hz/100dBc; 1 KHz/110dBc; 10KHz/120dBc; 1 00KHz/125dBc. 
-130dBc/Hz ' 

3 X 1 0 - 9/day or 1 X 10 - 8/day (optional) 
5.000 or 10.000MHz, 0.5V into 300 ohms 
10.000MHz, 0.4V into 50 ohms 

GENERAL Oper. Ambient: Oto 55°C, 95% R.H. 

PRICES 
(domestic) 

Power: 105-125V, 50-400Hz, 50 Watts 
Dimensions/Weight: 19 x 5¼ x 18" Relay rack or bench cabinet, 35 lbs. 

Resolution: 
$ 

Freq. Standards: 
(Option) 

IEEE 488 
Interface: 

100KHz 10KHz 1KHz 100Hz 10Hz 1Hz 0.1/0.2Hz 
5,675.- 5,900.- 6, 125.- 6,350.- 6,575.- 6,800.- 6,850.-

3 x 10 - 9/day, $450.-
(Oven) 

$650.- (This option replaces 
the standard parallel entry 
BCD interface) 

, i 

1 X 1 0 - 8/day, $200.­
(TCXO) 

Delete Front Panel 
Controls: -$200.-

BOX 617, LITTLETON, MA. 01460 617 -486-3008 500-1-82 



286-40 

__ , ___________ u_ni_v_e_rs_i_ty_o_f _C_i_nc_i.....;.n_n_a_ti_ 
Cincinnati, Ohio 45221 

(513) 475-2263 

DEPARTMENT OF CHEMISTRY 

SILICONE ELASTOMER POSTDOC 

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

Dear Barry: 

June 11, 198 2 

We anticipate a postdoctoral position to become available in about mid-July, 1982. 
The NSF-funded project involves the study of structure and reinforcement mechanisms in 
filled and unfilled silicone networks. Co-principal investigators on the project are 
Professor James E. Mark of the Chemistry Department and Dr. Neal R. Langley of Dow 
Corning Corporation, Midland, MI. 

The successful candidate will be primarily involved in 29si (and possibly 13c) NMR 
in fluid and glassy (CP/MAS, etc.) systems, and may become involved in synthesis aspects 
of the work, if he/she is so inclined. Salary for the first year is $14,000 plus benefits, 
with renewal for subsequent years contingent upon mutual agreement by all concerned. 

Interested parties should submit their vita and arrange for two letters of recom­
mendation directed to me at the above address. 

Of course, the University of Cincinnati is an equal opportunity employer, and 
especially encourages applications from female and minority candidates. If you are not 
immediately aware of any interested individuals, I would appreciate your passing this on 
to colleagues who may know of some. Thanks. 

dld 

Regards, 

~ 
qerom~. Ackerman 
Associate Professor 

Question: Is a Silicone Elastomer Postdoc analogous to a quarter 
horse or a green thumb? Fowler must be spinning in 
his grave! 

BLS 
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UNIVERSITY OF GRONINGEN 

DEPARTMENT OF ORGANIC CHEMISTRY 
ZERNIKELAAN; GRONINGEN 

THE NETHERLANDS 
TEL. : oso - 11 nn 

,Dr. B .-L. Shapiro 

Department of Chemistry 
Texas A & M University 

College Station 

Texas 77843 

. U.S.A ... 

Dear Professor Shapiro~ 

June, 22, 1982 

D t . t . f t. . b . 77s· . NMR e erm, na 1 on o • E?nan 1omer1.c ~x~es,s y e.,.. , . 

fo ou.r laborat_ory the g.roup of Professor H. W,Y.riberg works on 

asymmetric synthes·is. by means of induction by as.ymmetri-c cata:lysts. 

Our NMR service group is. therefore often ask~d to· determi.ne th.e 
ratio of enantiomers formed in a reaction. This is done either· by 

mE?ans of asymmetrfc shift rea~ents, or b1 c;or:wer~ion in.to. a mix-,. 

ture of di astereon:ie.rs by reaction with an asymmetric reagent. 
Usually 1H or 13C-NMR i·s:: used for these det~rrriinations but recently 

we successfully applied 77se NM.R for these investigations. As 77se 

has a large chemical shift range (>2000 ppm) and usually gives rather 

narrow lines, a good separation of the signals of the diastereomeric 

compounds may be expected •. 
The 77 Se NMR spectrum of a mixture of diastereo~ers £., ma.de by the 

following reaction, is given in the figure. 

0 

6 chiral catalyst 

r-i· 
HO OH 

' .: ri . 
· o o 

. 0-s,-O-cH, 
1. 



In this spectrum ditolyldiselenide [3] was used as an internal 
standard and chemical shifts are denoted in ppm relative to [3] 

at 6 = 500.00. 
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The enantiomeric excess as determined from this 77se NMR spectrum 
was in good agreement with the results obtained from 13c NMR. The 
spectrum was run at 38.17 Mhz on our Nicolet NT 200 instrument. 

Please credit this contribution to the subscription of 
Dr. W.D. Weringa. 

Sincerely Yours, 

H. Pluim ,., 

)-{ 
0 0 

6-s,-O-cH, 

3 

500 480 460 440 420 ppm 
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· ,or. B.L. Shapiro, 
Department of Chemistry, 

·Jexas A & M University, 
.College Station, Texas 77843, U.S.A. 

Some I~trinsic 2H/ 1H Isotope Effects on 13C Shie1dings 

Dear Barry.: 

Apparently I have exhausted your series of warning letters and must attempt 
.Jo get my subscription reinstated. To this end, I want to describe briefly a couple 
of observations (and the application thereof) of the title shifts, adding to the 
several recently presented in this ·he~sletter, e.g. 265~53, 276-34, 278-8, 280-3, 
283-37. 

Part A 

In the course of examination of some tricyclo[5.2.1.0 1 ' 5]decanes we had 
prepared the 8-oxo-9,9-dimetliyl derivative A and wanted to confirm the 13C assignments. · 
W~ treated the compound unaer homoenol ization conditions in a deuterated medium . 
(!_~Buo-K+/.:t-BuOD at 185°). As expected, 2H exchange occurred at thr,ee ·s·ites (C-6, -7· 
and the exo-9~methyl). However, its 1 3-C spectrum showed that ·two methylene carbons 
experience . isotope shifts of~ 0.1 ppm (the size of shift expected for carbons geminal 
to deuterium in saturated systems), but only one CH2 i~ geminal to deuterium. F~rther­
more the shifted component (Lio, -0.076 ppm) for ·one of these methylene signals appeared 
a~ a triplet, J ~ _l Hz! indicating_a vicinal _inte~action, Jccco :> Jcco, in gen:ral. · 
Since the exo-6-deuterium atom eclipses C-4 ,n this system, ;it coula 6e tentatively 
concluded that vicinal. 2H isotope effects on 13C shieldihgs 'depend on the relative 
orientation of the vicinal nuclei so that these can be comparable to geminal effects. 

, A number of reviews and texts describe the use .of deuterium :- substitution · in · saturated 
systems as a useful assignment aid for 13 C spectra on the premise that gemini:ll, two- · 

: bond effects tend to be near 0.1 ppm while vicinal three-bond shifts are sigriificantly 
sma 11 er, ~ 0. 01 ppm. Our results for A indicate, however, that some caution is · ' 
required and Anet's suggestion [JACS 101, 5449 (1979)] that th.e spatial proximity of 
~he interacting nuclei may be an important factor. 

To confirm our finding we also examined the 8-endo-alcohol obtained by 
reducing A (unlabelled) with LAD. In this alcohol, the exo-8-deuterium is eel ipsed 
with c-11-; the exo methyl, which exhibited an isotope shift of -0.07(5 ppm and the 
shifted component was a trip,-et, J ~ 1 Hz. Thus, we had a second, sizeable vi.cinal 
fsotope shift for 2H and : 3 C having a dihedral angle near · 0°. Finally we prepared some 
exo:-2-deuterio.:..endo fenchol (B) to examine the isotope shifts for the six vicinal 
carbons, having~array of .different dihedral angles. The ,observed shifts are shown 
with ~, in ppm. 

From these results it is clear that the vicinal 1 H/2H isotope shift for 13C · 
has a marked dependence on geometry, with maximal effects found for eclipsed nuclei. 
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This is in direct contrast to the findings for 19 F, reported by Lambert some years ago, 

, JACS ~' 6150 {1973); JACS 96, 5120 (1974). 

Part B 

In another project we have utilized incorporation experiments with 
13 C03Coo-Na+, to test for hydride shifts in the biosynthesis of some sesquiterpenes. 
As an example, I will give the results for rishitijn (C). Having earlier established 
the pattern for acetate incorporation in C [Tett. Lett. 3271 (1976}; Can. J. Chem. 56, 
645 (1978)], using 13 CH 313 Coo-Na+, we knew that the carbons indicated by dark circles 
arise from the methyl carbon of acetate. The point of interest was the possibility of 
a hydride shift from C-5 to C-4 during the genesis of C. If this indeed were true, the 
absorption for C-5 should exhibit a geminal isotope shTft since deuterium at C-4 would 
have been its original bonded partner in the labelled precursor. In the event, f, 
isolated after the incorporation experiment, gave rise to the expected 13 C spectrum in 
which the C-5 signal at 129.0 ppm appeared as a doublet with the higher field component 
shielded by 0.045 ppm, confirming the proposed hydride (deuteride) shift. My colleague, 
Albert Stoessl, calls this a 11 beta-hop 11 since the observed B-isotope effect is caused by 
the hydride 11 hop 11

• This test is exactly analogous to experiments using doubly labelled 
mevalonate (MVA) such as 4,4-dideuterio-4- 13 C-MVA utilized by Barton et al, Chem. Comm. 
843 (1978) in which 2 H migration occurred within the same MVA moiety. [In some cases, 
of course, the simpler 4,4-dideuterio MVA has been utilized, e.g. Can. J. Chem. 58, 1894 
(1980).] Doubly labelled 13 CD 3Coo-Na+ is an even simpler, commercially available 
precursor and acetate incorporation is generally higher than the levels attained with 
MVA experiments. 

I trust that my subscription to the TAMU newsletter will now resume and I look 
fotward to receiving the missing issues. With best wishes, 
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University of Illinois at Urbana.~Champaign 

:P.rofes_sor B. · L. $hap4,ro 
Department oJ Chemistry 
Texas A & M University 
College Station, TX 778~3 

Dear Barry: 

School .of Chemical SciJrnces 

505 South Mathews Avenue 
Urbana, Illinois 61801 

June 24, 1982 

Very Attractive Samples? 

We have recently been looking at a variety of mine~als using 
MASS and VASS techniques. One rather surprising result ,was obtained 
with some . nab.i.rally occurring sanic;lines (:k,Na~AiSi30J ), a highly 
disordered form of feldspar. ~ome samples gave apparently large CSAs 
as determined by MASS (figure), while others gave very ~mall CSAs. The 
actual powder pattern envelopes appeared rather too symmetric however, 
so we investig~ted further ~ 

Sanidine, 
Sample A 

Sanidine, 
Sample B 

I . I 
200 

I 
0 

27
Al MASS 

11.7 Tesla 

I I i 
·-200 

I 



r \ 

Using that "other" form of resonance (at 9 GHz) we found large 
ferromagnetic (or su~erparamagnetic) signals from the large CSA sample, 
but only a little Fe+ signal from the small CSA sample. · 

Clearly, our results indicate that large magnetic field inhomogeneities 
are present in the sample with numerous sidebands, due presumably to Fe-

1 

contamination. 

In other minerals, we've even found it necessary to use magnetic 
separation to clean-up our material§,. 

Yours sincerely, 

?{G.,uvr-. {}_,)V)> 
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Eric Oldfield Robert A. Kinsey Jim Kirkpatrick Karen Ann Smith Bernard Montez 

Princeton Uni versi.ty DEPARTMENT OF CHEMISTRY 

PRINCETON, NEW JERSEY 08544 

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

Title: XL-100 on sale! 

Dear Professor Shapiro: 

June 2, 1982 

I I 

We have an operating Varian XL-100 NMR spectrometer 
for sa·le, with the following bells and whistles: 12" magnet, 
V-4412 orobehead, ltt, 19p, 3lp and 13c FT-observe, 2tt pulsed 
lock, l9p external lock, high power pulse amplifier, variable 
temperature unit, biabolo disk drive, 620/L computer, and 
Princeton University (i.e. home-built and better than new!) 
heat exchanger. Anyone interested in purchasing all (pre­
ferably) or parts of this workhorse should contact me at the 
above address, or by phoning 609-452-3928. 

Sincerely, 

?::✓.:= 
MWB/bwc 
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'UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 

BE.RKELEY. • DA.VIS .•. rnv1NE. • Los· ANGELES·. • RIVERS10E • SAN 01Eco· •· SAN FRANCISCO · SANTA: BARBARA ~ SANTA. CRUZ 

SCHOOL. OF PHARMACY 
DEPARTMENT.C>F PHARMACEUTICAL CHEMISTRY SAN• FRANCISCO, CALIFORNIA 94143 

• •• I ' 

June 18, 1982 

Re: Varian x1-100~15 for Sale 

Dear Ba1:ry: 

We have a V~ria~ XL.,.,100 spectronieter with a 15 inch magnet which a TAMUNMR 
Newsletter reader may be interested in purchasing. This spectrometer was 
set-up for doing Fourier Transform NMR (described in Rriv. Sci. Instr. 45, 
1095 .(1974)), but the computer system is unavailable. 

1

The f~llwoing i-;-a 
partial lis.t of included components: ' 

15" magnet with V-7800 power supply and heat exchanger 
. Deuterium iock I 

Gyrocode spin decoupler 
Frequency counter 
Variable temperature .controlle1 Components for observation of H (5 and 12 mm), 13c(5,8, and 12 min) 

Anyone interested in this system (qr parts) may contact me. 

TLJ:gdc 

Sincerely, 

Thomas L. James 
Associate Professor of Chemistry 
and Pharmaceutical Chemistry 

(415) 666-1569 

THE INTERNATIONAL SOCIETY OF MAGNETIC RESONANCE - AUGUST 1983 t1EETING 

/ I 

The International Society of . Magnetic Resonance · will hold it , .8th triannual m~eting in . 
Chicago, ,Illinois, August 22-:-26, 1983. The meeting will cover the broad field of magnetic 
resonance, · including the theory .and practice of nu dear magnetic resonaf)ce, electron 
paramagnetic resonance .and nuclear quadrapole resonance ,spectroscopy. Included will be 
applications in physics, chemistry, biology and medicine. The meeting will strive to foster 
interaction ainong scientists in different fields of magnetic resonance and to enc6urage 
interdisciplinary exploration. 

.:0 

,~ 
~ 

For information write: University of lllinois at the Medical Center, Conferences and -·-" 
Instit\Jtes, 912 South Wood Street, Second Floor North, Chicago, Illinois 60612, U.S.A., (312) L,. 
996-8025. 

D. Fiat 



Apples-to=--apples mm 
of NMR sensitivity 

• 

- To make a long story short, Nicolet's 300 MHz spectrom­
eter offers the industry's highest 13C sensitivity by 
a significant margin. 
Nicolet Model 300WB: Guaranteed 500:1 signal-to-noise ratio. 
Nearest competitor's 300 MHz model: Guaranteed 300:1 
signal-to-noise ratio. 
This is an apples-to-apples compa11ison, since both of the S/N 
specifications above are based on ASTM samples; and as you 
can see, the Nicolet 300WB delivers 67% more sensitivity. 
How do we know our 500:1 S/N is for real? We do it by 
computer determination. Computer calculated values are 
inherently more precise, because RMS noise is calculated 
directly from the digitized data. In fact, Nicolet's computer-

0 ized S/N ratio calculation is the accepted industry standard. 
With the Nicolet 300WB you can reduce run time, and you'll 
still be able to identify smaller peaks. 
Now, sensitivity is one thing but ease of operation is another. 
As the world's acknowledged leader in NMR software, you can 
be sure that even inexperienced operators will appreciate the 
Nicolet 300WB's simplicity. And for the more sophisticated 

NMR spectroscopist the Nicolet 1280 Data System offers 
enough computing power to handle the toughest. NMR 
determinations. 
So, if you've heard someone else claim the "world's highest 
sensitivity" for NMR spectrometry, remember this apples-to­
apples comparison. 
There's a lot more you should know about the Nicolet NMR. .. 
examine its capabilities ... get in touch with the Nicolet 
Magnetics salesman in your area or call Rich Bohn at 
( 415) 490-83.00. 

NICOLET 
MAGNETICS 
CORPORATilON 

Nicolet Magnetics Corporation 
255 Fourier Ave .. 
Fremont, CA 94539 
( 415) 490-8300 · 



•Highfield solid sample probe for JEOL.:s 200 MHz SCM! !,.-Ii,--_...~• 
• *Tunable heads - interchangeable plug-in 

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

29Si (~ 40 MHz) 
with one probe! 

• Self starting rotor1stator 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. 
Solids probe 

for JEOL's 
200MHz NMR. 




