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A monthly collection of informal private letters from Laboratories of NMR. Information contained herein is solely for the use of the reader. 
Quotation is not permitted, except by direct arrangement with the author of the letter, and the material quoted must be referred to as a 
" Private Communication" . Reference to the TAMU NMR Newsletter by name in the open literature is str ictly forbidden . 

These rest rictions apply equally to both the actual Newsletter participant-recipients and to all others who are allowed open access to the 
Newsletter issues. Strict adherence to this policy is considered essential to the successful continuation of the Newsletter as an informal 
med ium of exchange of NMR information . 
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If you've purchased an NMR spectrometer recently, you know that buying 
the right instrument for your research can create quite a dilemma. Isn't it 
nice to know that choosing the sol,lrce of supplies for your NMR Is so 
simple? 

WILMAD GLASS GO., INC. I 

;:_E~~_! ?.~~g~~~~;:~g~:~~0~~~;~~~;~;.~~.~~PI~ 
we're INNOVATIVE* we're CURRENT 

NEWI 
To get a 14% gain in field strength and sensitivity, you'd 
have to add at least $15,000 to the purchase price of an 
NMR Spectrometer. But a simple tool recently added to 
WILMAD's arsenal of NMR problem-solving-weapons can 
provide just this kind of dramatic boost in performance at 
petty-cash prices. 

WILMAD's Ultra-thin-walled 5mm NMR Sample Tubes pro
vide the fine structure of the very best tubes that can be 
manufactured today as well as the strength to survive the 
test of the automatic sample changers now gaining popu
larity in the world's leading laboratories. These tubes have 
provided unparalleled results in demanding experiments at 
fields as high as 11 . 75T. WILMAD provides these and 
Ultra-thin-walled 10mm NMR Tubes in lengths up to 9". 

Specifications 537-PPT 540-PPT 545-PPT 
I I 

O.D. 5.0mm 

I.D. 4.5mm 

Camber .001 11 .000511 .0002511 

•concentricity .002 11 .001 11 .0005" 

NEWI 
Charts for the latest generation of NMR Spectrometers are 
now provided by WILMAD including: 

Instrument WILMAD Chart Number 

XL-200, 300, 400 WCV-XL-200 
Flatbed Recorder 

Zeta-a Plotter for WGN-200755 
ADVANCE Updates and WGN-200902 
QE-300. 

Zeta 100 on NT Series FC-60M (Blue Grid) 

GX Series WJC-14026 

FX Series I WJC-FX-3-BL 
WJC-FX-4-BL 

Watanabe Plotter on WCB-PL-501 
AM Series WCB-PL-505 

NR-80 WCl-8634878 

WP-100, 200, 270 S/Y WCl-8634879 
WCl-8634880 

WM and CXP Series WCB-WM-1• 

•concentricity T.I.R. *Like WCB-WH-90 but no calibrations. 

we're COMPREHENSIVE 
"Just about everything for NMR, except the spectrometer." 

Deuterated solvents-20 different chemicals in varying iso
topic purities. 

Shift Reagents-more than 20, some chiral for stereochem
ical studies. 

Standard Samples-the greatest variety available from any 
source for 10 different Nuclei. 

Sample Tubes-Widest range of sizes shipped from stock. 

Special Sample Cells and Tubes: 
-Pressure Valve NMR Tubes. 
-Screw-Cap NMR Tubes. 
-Spherical Micro Inserts. 
-Elongated Cylindrical Micro Inserts. 

Coaxial Cells-3 types for your special research require-
ments. 

pH Electrode-for 5mm NMR Sample Tubes. 

Quartz Sample Tubes-for EPR and NMR Studies. 

Custom-made NMR Glassware-Unusual construction needs 
routinely filled , flexible designs. 

Call or write about details. Ask to have your name placed on 
the WILMAD mailing list to be kept informed of the latest ad• 
vances in NMR. 

and coming soon ... "NMR by WILMAD" a new NMR Catalog No. 851 

WILMAD GLASS COMPANY, INC. 
Rt. 40 & Oak Road, Buena, New Jersey 08310, U.S.A. 

Phone: (609) 697-3000 • TWX 510-687-8911 
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Forthcoming NMR Meetings (Additional listings are solicited) 

The Society of Magnetic Resonance in Medicine - August 19-23, 1985; London; Information from either Renee Sauers, Society of 
Magnetic Resonance ,n Medicine, 15 Shattuck Square, Suite 204, Berkeley, CA 94704, or Peter Peregrinus Ltd., P.O. Box 26, 
Hitchin, Hertfordshire, SGS ISA, United Kingdom. 

Second International Symposium on the Synthesis and Applications of Isotopically Labeled Comgounds - September 3-6, 1985; Kansas 
c, ty, M1 ssour,; Dr. Dona 1 d w, 1 k, Sympos, um Coorctina tor, On, vers, ty of M1 ssouri-Kansas 1 ty, School of Pharmacy, 5100 Rockhill 
Road, Kansas City, MO 64110-2499. 

FACSS (Federation of Analytical Chemistry and Spectroscopy Societies) - 12th Annual Meeting; Philadelphia, PA; September 29 -
October 4, 1985. Included are eight sessions on NMR. Contact A.H. Ullman, Procter & Gamble Co., 6250 Center Hill Rd., 
Cincinnati, OH 45242, 513-659-6445. 

1985 Eastern Analytical Symposium - November 19-22, 1985; Penta Hotel, New York; see Newsletter No. 321, pages 17-18. 

27th ENC - April 13-17, 1986; Baltimore Hilton; Chairman: R.G. Bryant, Department of Radiology, University of Rochester Medical 
~ter, 601 Elmwood Avenue, Rochester, NY 14642. 

Suggestions for other types of articles, news items, etc., to appear in the Newsletter would be 
.welcomed - please make your wishes known. 

Have you Petu:,,n,;a the ~eadePship slU'Vey cam "1hich ws · insePled into issue No. 317 (Febl'Ulll'/J)? If not, 
please let us know pz,omptly hoo many people Poutinely Pead; inspeet, OP hwe the oppoPlunity to use yOUP 
copy of the NewsletteP. YouP coopemtion will be_ appPeciated. 

All Newsletter Correspondence 
Should be Addressed to: 

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

College Station, Texas 77843 U.S.A. 

DEADLINE DATES 

No. 324 (September) ----- 26 August 1985 

No. 325 (October) --- 27 September 1985 
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Columbia University in the City•Of ~e~ York New York, N. Y. 1002? 

DEPARTMENT OF CHEMISTRY Havemeyer Hall 

Deer Barry 
I was interested by a recent contribution (T AMU 317-10) which was 1 

concerned with the use of TPPI · as a method to achieve quadrature detection : 
. in the F1 dimension of 2-D spectra ( 1 ), espec1ally because of the suggestion • 

that the major difference between this method and that of States, Haberkorn 
and Ruben (2) 1s concerned with the choice between a real or complex Fourier · 

·· transform routine. I don't buy that I It seems to me that these two methods 
are s1mply analog1es In .the F 1 d1mens1on of the two rival sampling schemes : 
which are common 1 y used in F 2· 

TPPI is used here, simply as a means of implementing ·Alternate 
acquisition· (sometimes called Sequential acquisition) in F 1 while the 
technique of States et al. is a method which we might call ·pseudo 
Simultaneous Acquisition· in F 1. If :we restrict the discussion to quadrature 
detection in F2 for a moment, these differences become easier to grasp (for 
me at least !). 

The sampling rate in Simultaneous acquisition is equal to the Spectral 
Width (SW). At each sampling interval, both channel A and channel Bare 
sampled. That is, two samples are taken 90 degrees out of phase with each · 
other at the same moment in time. 

The sampling rate in Alternate acquisition is equal to twice the 
spectral . width but the two channels are sampled alternately. That is, at 
each sampling interval e single s8mple is taken from either channel A or 
channel B. The two parts of the FID (the real and imaginary parts) are 
acqu1red at slightly different times, which means that the two parts of the 
FID also have different pre-acquisition delays. 

Aternate acquisition uses the same sampling rate as single-phase 
· detection. This simillarity between alternate acquisition and single..:phase 
detection can extend to the data-process1ng, s1nce it 1s poss1ble to process 
data acquired by Alternate' acquisition wUh a real Fourier transform by the 
use of the so-called ·Redfield Trick· (3). However, it is 1121 mandatory to use 
a real transform as Redfield himself showed! in an earlier paper (4). Thus, 
data acquired by.either.sampling scheme in quadrature detection can be 
processed with a complex (real and imaginary) Fourier transform routine . . 

L 

L 



In alternate acquisition the sampling rete is twice that of 
simultaneous acquts1t1on. A slower sampling rate may allow the use of a 
longer pre-acqu1s1t1on delay (5). A careful cho1ce of the pre-acquts1t1on 
delay may alleviate problems of baseline roll, caused by the transient 
response of the enaloq filters (6). This mey present problems for dat8 
acquired by alternate acquisition since there are effectiYely different 
pre-8cquis1tion delays for the real Bnd fmBginBry parts of the FID. 

However, in the F 1 dimension there are no analoq filters, thus the 
choice of cm optimum pre-acquisition deley 1n F 1 1s & moot point. But since 
T 1 noise and T 1 ridges (7) may be caused by systematic digitization errors 
or base11ne d1stort1ons fn the spectra recorded with the first few t 1-values; 
presumably the choice of the pre-acquisition delay 1n F 1 ( and possibly even 
in F2) could drastically affect the amplitude of these artifacts. 

I leaYe you with a final thought...Why sample data any faster than 
necessary ? · 

Best Wishes, cmd thanks for a 11 your recent he 1 p . 

C. J. Turner 

( 1) D. Manon and K. Wuthr1ch,_.,B/ochem Blophgs. Res. Commtlll, 113, 967 
(1983) 

(2) O. J. States, R. A. Haberkorn, D. J. Ruben, a.I. l'l6gn. Ritson., 48, 286 ( 1982) 
(3) A. 6. Redfield and S. 0. Kunz, a.l l'lllgn. Reson, 19, 250 ( 1975) 
(4) A. 6. Redfield and R. K. Gupta, Atw. M6gn. Reson, 5, 81 ( 1971) 
(5) E. Fukushima ends. B. W. Roeder,. ExperimenttJI PillseNl"IR, 8mJISIIIJd 

/Jolls IIJJPl'"O{ICh. Addison-Wesley p.73 ( 1981) 
(6) D. I. Hoult, C. -N. Chien, H. Eden and M. Eden, a.l l1tJgn. l?estJtJ., 51, 110 ( 1983) 
(7) W. Denk, G. Wagner, M. Rance end K. Wuthnch, a.I. l1tJgn. Reson, 62, 350 

(1985) 
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UNIVERSITY OF SOUTH CAROLINA 

COLUMBIA,S. C. 29208 

SOUTH CAROLINA MAGNETIC 
RESONANCE LABORATORY 10 June 1 985 

!803 ) 7T7 -7341 

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

Dear Barry, 

~!~!!~~~=!1~ Chemical Shielding Anisotropie~ 

The nmr of solid state 195 Pt compounds has receiv d 
considerable attention in ,our laboratory in the last sever ~ l 
months. We are pursuing two rather broad areas of interes t : , - I 
platinum in drug related compounds and platinum compounds f?r 
surface catalysis. While : the results of these studies will 
appear elsewhere in their entirety, certain general findin ks 
may be of interest for those involved in solution state 
platinum studies. I 

0 u r i n i t i a 1 exp er i men ts , o:f co Ii rs e , focussed on the 
detection of solid state Pt~195 and the establishment br 
suitable instrument par~meters for routine aquisition br 
spectra. Some results of experiments on chloro compounds a ~ e 
shown in Figure 1. The first four Pt(IV) compounds ha ~ e 

I 

anisotropies spanning zero to 1,855 ppm; the four Pt(I[) 
I 

compounds 3,829 to 10,340 ppm. Our findings suppo ~ t 
Doddrell's anticipation, based on solid state Pt(IV) studieb , 

I 
J of larger than part per thousand anisotropies in tetra-

coordinated Pt(II) complexes.(1) As most platinum anti-tum br 
I drugs are Pt(II) complexes, a more precise knowledge of 

shielding anisotropies is required to properly interpret dr h g 
related nmr studies.(2,3) · I 

The most anisotropic Pt(II) shielding we have completely 
I 

analyzed is that of K2 PtC14. The MAS spectrum shown in 
Figure 2 represents a comp o s ·i t e of seven ind i vi du A' 1 
overlapping spectral windows, each experiment performed at ! a 
rou'ghly 3 KHz spinning rate. The shielding elements were 

I 

calculated using the assistance of the x-ray crystal work.( ~ ) 
Only one platinum resonance is present and the two elements 
of the axial tensor were determined from the "powder" edg J s. 
This determination has qeen confirmed with single cryst~l 
studies. Judging from this and similar results, Pt(I [I) 
anisotropies approaching 1% of applied field strength may be 
common. 

The University of South Carol ina: USC Aiken; USC Salkehatchie. Allendale; USC Beaufort; USC Columbia; Coastal 
Carolina College. Conway; USC Lancaster; USC Spartanburg; USC Sumter; USC Union; and the Military Campus. 

----------L 

L 
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In general, nominal spin-lattice relaxation times of 5-
30 seconds and single crystal linewidths of roughly 16~1600 
ppm, dominated by dipolar coupling to the quadrupolar 
chlorine, present no real difficulties to platinum solid 
state studies. Obtaining three shielding elements from the 
MAS silhouette spectrum is another matter. Only two pieces 
of information are immediately accessible. The isotropic 
sideband cannot be located by the usual means of TOSS or 
varying the s p i n n i n g r a t e. ( 5 ) 

Clearly, platinum nmr in the solid state presents some 
unusual problems. Obtaining three distinct elements of a 
single shielding tensor or even the anisotropies of 
distinguishable tensors requires either single crystal 
studies or receivers with MHz spectral windows. 

Best Regards. 

Sincerely, 

~ 
Paul D. Ellis 

1) D.M.Doddrell, P.F.Barron, D.E.Clegg, and C.Bowie, JCS Chem. 
Commun., 575 (1982). 

2) JY.Lallemand, J.Soulie, and JC.Chottard, JCS Chem. Commun., 
436 (1980). 

3) I.M.Ismail, S.J.S.Kerrison, and P.J.Sadler, JCS Chem. 
Commun., 1175 (1980). 

4) R.W.G.Wyckoff, Crystal Structures, Vol. 3, 2nd ed., 
Interscience, 1965:---

5) D.P.Raleigh, E.T.Olejniczak, S.Vega, and R.G.Griffin, 
J. Am • Chem. Soc • , .!.Q§., 8 3 0 2 ( 1 9 84 ) • 
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locta)PtCl2 

PtlenJ Cl2 

CJ 
0 

I 
I 

.__ _________ __.I I 

5000 0 ·5000 '. 1111• 

Figure 1. Platinu■~195 Che■ioal Shielding Aniaotropiea. 
Static powder, HAS powder, and single crystal determinations or 
Pt(II) and Pt(IV) shielding ani'!iotropies are shown. Darkened 
regions indicate non~unique elements or axial tensors. 
Chemical shifts are relatiTe to isot·ropically shielded K2 Ptc1 6 • 
AbreTiations: en• ethylenedia■ine, oota • 1,5-cyoloootadiene. 

K2PtCl4 '10 = 10,340 "' 200 ppm 

0 - -1.848 % 77 

6 '!" 8,893 "' 139 ..... , ■t 43 MHz 
Tl - zer

1
e 

5000 0 -5000 ppm 

Figure 2. Platinu■ .. 195 in Potaa■ i·u■ Tetraohloro Platinu■ ( II). 
The Tery, Tery slow HAS spectrum, acquired in seven overlapping 
spectral windows by Bloch decay, or K2 PtC1 4 is shown. Platinum 
site symmetry o4h requires the .shielding tensor to be a~ially 
symmetric. The shielding anisotropy is 1.0S or the applied 
field strength. 

"' L 



Now, with the new GN Series high resolution NMR spectrometers, GE brings you 
the greatest versatility in multinuclear liquids and solids research ... and backs it 
up with GE's unequalled quality, reliability, and continuous support. 

GE is committed to providing you with the highest performing NMR systems today and 
in the future. With the GN Series, available at various field strengths and bore sizes, you 
can perform simple one-pulse analysis, or complex state of the art experiments like triple 
quantum correlation and various selective excitation experiments through the system's 

automated hardware features which include: 
□ A comprehensive observe and decoupling phase shifter 

for < 90° phase shifts. 

□ Complete computer gain control of lock observe and 
proton/x-nucleus decoupler channels. 

□ Anew, super-sensitive deuterium lock. 

The Spectrometer Control Processor is easily controlled 
by GEM, the latest generation of NMR software. GEM-users 
can direct the GN system to perform a complete series of 

predetermined experiments for total sample analysis - or take control of 
individual components and develop their own custom NMR analysis. 

With a variety of accessories including array processor, x-nucleus de
coupler, liquids probes and six different solids probes with unique capabili
ties, and a choice of data storage devices, your GN spectrometer can give 
you an ultimate advantage! 

Step into the future with GE. We're ready to assist you with expanding 
support through our toll-free 800 customer service number. To receive a 
comprehensive new GN Series brochure or arrange for a demonstration, 
call (415) 490-8310, or write General Electric Company, NMR Instruments, 
255 Fourier Ave., Fremont, CA 94539. 

Ultimate 
Advantage 

_GENERAL . ELECTRIC 



,J ( _j ( _) 
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The University of Texas 
Health Science Center at Houston 

MEDICAL SCHOOL 
Department of Radiology 
John H. Harris, Jr., M.D., D.Sc. 
Chairman 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A-M University 
COLLEGE STATION, TX 77843 

ENC Aftermath 

Dear Barry, 

I do not know if Mr. Piraro 
from the San Franciso 
Chronicle attended the ENC 
this year, but he certainly 
caught the spirit, did he not? 

Some new and exciting results 
have been obtained in my ],ab, 
and I will send you a more 
serious (?) contribution in 
the middle of June. 

Yours sincerely, 

. ~ 
Jean L. Delayre 
Assistant Professor 
Director, NMR program 

May 12, 1985 

! ■tlARRO/By Piroro 
I . 
I 

I 

I 

i 
il.lmlil:i::iCE::5~::=:.-~ 

1 , • 

I , 

' , -..,,--_. 
:--1•· 11 

6431 Fannin 
Room 2.132 M.S.M.B. 
Houston, Texas 77030 
(713) 792-5235 
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Chronicle Features, San Francisco 
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May . 24, 1985 

Public Health Service 
National Institutes of Health 
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Kidney Diseases 

i 
20 Homonuclear Hartmann-Hahn 

Bethesda, Maryland 20205 · 
Spectroscopy Building: '2 

Dear Barry, 
Room : JO(J.. · 
(301) 496-2-09! . 

Heteronuclear Hartmann-Hahn type cross polarization is commonly used 
~. in solids to enhance the sensitivity o.f 13c NMR spectroscopy. 

Muller and Ernst (1) and Chingas et al. (2) demonstrated the use of 
this technique .for liquids to trans.fe~ polarization .from lH to 
13c. This heteronuclear experiment is on many spectrom~ters 
difficult to execute, unless dne has a 1H- 13c double tuned coil, 
vhere r.f inhomogeneity is similar .for 1H and 13c, and does not 
introduce a mismatch <2>. 

A much easier task is to obtain homonuclear Hartmann-Hahn 
<HOHAHA> cross polarization. A single coherent r:f .field is used .for ! 
this purpose, and one does not have to worry about r.f inhomogeneity. 
A simple 20 experiment, based on this principle, is.: 90x - t 1 - I 
spin lock - acquire<t2> ■ Note that this sequence is very similar to 
Bothner-By's CAMELSPIN experiment (3), in :which we .first discovered 
the Hartmann-Hahn peaks as arte.facts. The method is conceptually 
almost identical to the TOCSY experiment (4). ' 

Although r.f inh6mogeneity does not affect the CP efiiciency, r.f 
offset does. I£ two spins, A and X, have different absolute values 
:for the of.feet .from the carrier .frequency~ . the effective r.f .field 
strengths will differ and a Hartmann-Hahn mismatch is introduced. A 
simple vay around this problem is to use a (SLx-60°_x-300°x
SL-x600x-3000_x>n mixing period, where SLx : is a short spin 
lock pulse Cl-5 ms). 

Figure l shows the .fingerprint region · (NH-Cc){> o.f a 3 mM 
solution o.f ribonuclease, obtained on a 500 MHz spectrometer in a 
measuring time o.f about 80 minutes. A maJor advantage o.f the cross 
polarization method is that net magnetzation trans.fer is obtained 
during the mixing period, gi~ing high sensitivity compared to the 
COSY experiment, especially when coup~ing~ are unresolved. The I 
sensitivity o.f an 8 h. COSY experiment was significantly lower than 
.for the spectrum shown in Fig.l. An additional advantage o.f net 
magnetization trans.fer is that phase-sensitive spectra can be . I 
recorded, yielding enhanced resolution. There are a la~ge number of I 
other details to think about when using HOHAHA spectro~copy. A 
communication is in press in JACS and a full paper will be submitted 
shortly to the Journal o.f Magnetic Resonance. 

Kindest regards, 

Ad Bax Donald Davis Rolf Tschudin 

1. L. Muller and R.R. Ernst, Mol. Phys. ~l, 95 (1980). 
2. G.C. Chingas, A.N. Garraway, R.D. Bertrand and W.B. Moniz, J. 

Chem. Phys. 74, 127 <1981). 
3. A.A. Bothner-By, R.L. Stephens, J.T. Lee, C.D. Warren, and R.W. 

Jeanloz, J. Am. Chem. Soc. 106, 811 (1984). 
4. L. Braunschweiler and R.R. Ernst, J. M~gn. Reson. 53, 521 (1983). 

L 
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Fig.1 The £ingerprint region 0£ a 3 mft solution 0£ ribonuclease in 
D20. The sample has been prepared several weeks before this ~pectrum 
was recorded and all exchangeable amide protons have disappeared. 
The total measuring time was 82 min. on a NT-500 spectrometer, at 37 
0 c. SW rf power was used to generate a 7 kHz rf field, and a mixing 
time of 27 ms was used. 
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:rtftb~ron 
me WEIZMANN INsnnrre Of saENce 

Isotope Department 

Oirecl phone : (08) 48 

Rehovot 76 100. lsrae' 

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

Dear Professor Shapiro: 

'1N,l!J' ,76100 m:nrn 

Creatine ~~nase Kinetics in Human Breast Cancer 
Cells by P Magnetization Transfer Techniques 

O>!l)IJ)t>N lljJ'1ntJ 

(08)48 : "))\!)) ))!!'11:> 

IMay 29, 1985 

Our current work is mainly devoted to the characterization of 
metabolic changes associated with estrogen growth promoti6n of breast 
cancer cells. 

In the uterus, under estrogen stimulat i on, the induJ tion of the 
synthesis of a specific protein termed IP represents the earliest 
observable change in the protein fraction (Notides and dorski, Proc. 
Natl. Acad. Sci. USA 56, 230, 1966). Recently Reiss and Kaye (J. Biol. 
Chem. 256, 5741, 1981-)-have shown that the major component lof IP is the 
BB isozyme of creatine kinase (CK). Thus an increase in CK-BB activity 
can serve as a marker for estrogen stimulation. To eval1uate whether 
estrogen response of breast cancer, cells involves a similal'i'I stimulation 
of CK activity, we have employed . P magnetiz~tion transfer techniques. 

Human breast cancer cells of the T47D line established lby Keydar et 
al. (Europ. J. Cancer 15, 659 (1979) were cultured in monolayers. For 
NMR measurements cells were trypsinized and then embedded in agarose 
filaments and perfused constantly with a medium saturated !with oxygen. 
Under constant perfusion rate ( 4 ml/min) the level of all high energy 
phosphates including phosphocreatine (PCR) remained stable for at least 
20 hr. Both saturation transfer and inversion transfer experiments were 
performed. Selective saturation was achieved with a D~NTE sequence 
composed of 25000 pulses of 0, 5 sec and a time interval jof 240 sec. 
To minimize fluctuations with time a complete saturation experiment 
included repeated accumulation of selective saturation of 16 scans at 
the four consecutive frequencies of PCR, -ATP and two corresponding 
controls (see Fig.). · Selective inversion was . achieved similarly with 12 
to 24 pulses of a composite length corresponding to 180°. I : 

Analysis of the data yielded an estimation of the kinetics of the 
CK reaction in the cells. The PCR --> ATP flux was approximately 2 

Cable address : WEIZINST (Israel) : o,p,:iY.l'1 JYY.l Phone : I (08)482111, 483111 : ))!l'11:> Telex : 361900 : t1jJ'1 l'l 
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fmoles/(cell x sec) at 36°c. It is thus concluded that the 
kinetics of 

31
cK in estrogen responsive breast cancer cells 

measured by P magnetization transfer methods. 

in vivo ---
can be 

We are looking for postdoctoral fellows. Applicants interested in 
the above project and related in vivo NMR studies should write directly 
to H. Degani. 

Please credit this letter to Dr. R. Poupko's account. 

Yours sincerely, 

c'. q'44/l~ 
Michal Neeman Edna Rushkin 

Pi 

B 
PC GPC 

~ATP 

PE 

TATP 
p 

UDPG , I 

A 

pATP 

\\.c...d.,a_ss~ ~ 
Hadassa Degani 

31 P saturation transfer · experiment at 121. 5 MHz in T47D human breast 
canc8r cells. A. Control for -ATP saturation. B. Saturation of -ATP. 
5x10 cells were constantly perfused with RPMI medium saturated with 95% 
o2 + 5% CO 2• The sample temperature was kept constant at 36°C. Each 
spectrum includes 1696 transients. The arrows indicate the frequencies 
of selective saturation. 
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ESTABLISll (D IOOi 

E. I. DU PONT DE NEMOURS & COMPANY 
INCO RPORAT ED 

WILMINGTON, DELAWARE 19898 

CENTRAL RESEARCH & DEVELOPMENT DEPARTMENT 

E X PERIMENTAL STAT ION 

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

Dear Barry: 

I 

1985 March 25 

(Received 6/17/85 1
- BLS) 

Analysis of the NMR Spectrum of Tetrafluoroethylene 

\____,, 

Chemical shifts and coupJing constants for a large 
number of fl uoroal kanes have been reported but no ·data on 
tetrafluoroethylene (TFE), except f or its 19F chemical, shift, 
have yet appeared. TFE boils at -76°C at one atmosphere, and 
under pressure, it can decompose explosively to carbon and carbon 

1 
. 

tetrafluoride! 1 
"--" 

Recently, we have measured the 100.6 MHz 13c and 376.5 
MHz 19 F NMR spectra of a solution of TFE in tetrahydrofuran at 

-60°C, with 20% D6 acetone as lock. The spectra of F2
13 C= 12 CF 2 

(in natural abundance) were analys 'ed as an AA 1 BB 1 X pattern, usin~g 
the program PANIC, developed by Bruker from Castellano and 
Bothner-By's LAOCOON. Chemical ' shtfts and coupling constants are 
given in the Table. The simulated spectra were sensitive to the 
re 1 a ti v e s p i n s o f a 1 1 co u pl i n g con/st an ts • 

The geminal and cis F-F lcoupl ing constants are sub
stantially greater than any previously reported for fluoro
alkenes. Investigations of possible correlations for

1

trifluoro
ethylenes, including the data for TFE, showed that the cis . 
coupling constants correlate well /with the electronegativity of 
the substituent, while the geminal coupling constants correlate 
well with the chemical shift of the fluorine atom cis to the 
substituent. Credit this .to the account of D. D. Bly. 

Yours 

Derick W. Ovenall 



Table 

13c = 142.7 ppm 
19F = -134 ppm Isotype shifts of F2

13c=12cF2 versus F
2

12c=12cF
2 

-0.1 ppm for F/3c= , -0.05 ppm for =12cF2 

1J13C-F = -268.3 Hz 
2J13C-F = +50.5 Hz 

JF-F Trans = -111.4 Hz 

JF-F CIS 
,. +73.3 Hz 

JF-F GEM 
,. +124.0 Hz 
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Drexel University • Philadelphia, Pennsylvania 19104 

College of Science 
I )1•p.i r1rn, ·11 1 o f Cil<'rni stry 

(Ll 'i ) ll'J'i-2h:lll, 2fi3'J 

Professor B. L. ShU)iro 
Department of Chemistry 
T exes A&M University 
College Station, TX 77843-3255 

frank D. Blum 
(215)-895-2650 

May23,1985 

Re: MULTINUCLEAR SELF-DIFFUSION COEFFICIENTS 

Dear Barry, * 
Thank you very much for your recent pink D "Reminder"; ✓"Ultimatum . " 

Actually I had a contribution remy, but I wanted to see this ( beloved/drem:t) piece of colored 
paper which is the cause of a large froct1on of your correspondence. Now that I have you can be 
sure that my contribution will be prompt in the future. ( I hope) 

! wish to report the preliminary results of some measurements on the self-diffusion of a 
molecule that contains protons, phosphorus, carbon and deuterium. The molecule of interest was 
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0.1 

synthesized for the self-diffusion measurements by P'1)f. Marcus Thomsen of franklin and 
Marshall College. The structure is shown below end we call it AMP-d3. Shown in the figure 

Q Q ·I 

CH3-0-P-C-CD3 
I 
O-CH3 

AMP-d3 
is the self-diffusion behavior of this molecule as studied by different nuclei in bulk. We remind 
the reooers that the basic equation governing the Stilbs modification of the pulsed-field gradient 
spin-echo experf ment is: 

Ai = Ao K exp ( -~2 G2 DB) 
1 

where the A's are the echo intensities, gamma th~ gyro-magnetic ratio, 0 the gradient 
strength, D the self-diffusion coefficient and Bis a time variable related to the gradient pulse 
length and the time between the 1 ao• and 90• pulse. The equation su~ts a dependence on the 
nucleus of gamma squared. This is seen in the figure where the l!XJ intensity is plotted against ~2 

B. The calculated diffusion coefficients from each experiment are all in rough agreement as can 
be seen in the figure. We intend to oo some more studies on this system before we compare the 
numerical results of all three more carefully. 

0 5 .10 
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■ • 
<> 
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15 20 25 

~~~),cBeto x E6 
I' I·. 

30 

• Proton 

0 Phosphorus-31 

• Deuterium 

• <> 

35 

Sincerely, 

40 

fJM-Ju 
: frank D. Blum 

■ 
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College of Business and Administration ·~noi;;.Y College ~L~~pJfgt'Q--Colrege 
College of Humanities and Social Sciences School oofl(}hem-i6\fl¥rmation Science 

Nesbin College of Design, Nutrition, Human Behavior, Home Economics• College of Science 
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THE BACKUP YOU'LL RECEIVE 
Varian's commitment to excellence in analytical instru
mentation carries with it another, equally important, 
obligation: to offer superior user support as well. The 
scientists who choose the world's finest instruments have 
come to expect no less. 

Support from Day One. Before your Varian instrument 
is delivered, detailed pre-installation information will 
guide you in planning your laboratory's layout and 
providing the necessary services. 

Applications expertise for the asking. As a Varian 
owner, you can tap Varian expertise in your analytical 
technique. Varian applications laboratories, located in 
strategic locations throughout the world, are staffed with 
accomplished scientists ready to help you with your 
applications problem. 

Trai~ing to expand your skills. Varian offers a con
tinuing program of customer trainir:ig on a variety of 
instruments. Courses are carefully structured to address 
different experience levels. 

Lite~ature to keep you updated. Applications, new 
tech/1iques, technical innovations, experimental trends
to ke,ep you up-to-date, Varian maintains an "open line" 
of print information to its customers. If Varian's operation, 
main'tenance and programming manuals rank among the 
finest in the industry, its vehicles of continuing informa
tion are second to none. 

Varian Service-an umbrella of professional c:are. 
A staff of highly experienced and thoroughly trained 
service specialists backs you up in the U.S. and abroad. 
Sho l!J ld you ever need expert assistance to correct an 
operational irregularity in your equipment, you have the 
assu'rance that help is on the way on short notice. 

FOR varianfl@DD/J<J)@@f.1 ,NsrnuMENTs 

CALL 8 Q) 23r -5772 
In Canada, call 416-457-4130 

For Immediate assistance: In the United States call (800) 231-5772 • Or write: vJrian, 220 Humboldt 
Court, Sunnyvale, California 94089 • In Canada 332 Guelp~ Street, Georgetown, Ontario L7G 4B5 • In Europe 

Steinhauserstrasse, CH-6300, Zug, Switzerland • In Latin America North F
1
CO Petrarca 326, Mexico 5, D.F. • In Latin America 

South Av. Dr. Cardoso de Melo, 1457/1459, CEP 04548, Sao Paulo, SP, Brazil • In Australia 679 Springvale Road, Mulgrave, Victoria 3170 
• In Japan 3rd Matsuda Bldg. 2-2 -6 Ohkubo Shinjuku-ku, Tokyo 160 • In th~ Far East Mandarin Plaza, Rm 1018-20, Tower A, 14 

Science M~seum Rd. , Tsimshatsui East, Kowloon, Hong Kong. 
~~ 
var-ian 

L 
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UNIVERSITY OF CALIFORNIA, SAN DIEGO 
, ............. . 

\-----------
BERKELEY • DAVIS • IRVINE• LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO 

May 30, 1985 

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

) SANTA BARBARA •SANTACRUZ 

DEPARTMENT OF CHEMISTRY, B-014 
LA JOLLA, CALIFORNIA 92093 

Quadrupole Coupling Constants (?) 

Dear Barry, 

Deuterium spin lattice relaxation rates are widely used to probe molecular 
motion, using formulae such as 

3n 2 2 2 R1 = - 2- (e qQ/h) [J1(w0 ) + 4J2 (2w0 )] (1) 

where R1 is the measured relaxation rate, the spectral density functions J 1 
and J 2 contain the desired motional information- and (e2qQ/h) is the quadrupole 
coupling "constant" (QCC). Commonly, QCC values are determined from solid state 
spectra and used directly in Eq. (1). This procedure introduces a subtle 
uncertainty which may be especially important for large, slowly moving molecular 
assemblies such as liquid crystals and membranes. 

The solid state measurement of QCC necessarily yields values which are averaged 
over residual molecular motion in the solid. Such motion includes small-angle 
librations of the whole molecule about its equilibrium position in the lattice, 
intramolecular torsional modes, and fast lo_calized vibrational modes. The net 
effect of such motion is to reduce the ~pparent QCC value from that which could 
(in principle, at least) be observed for isolated molecules in the ground 
rotational and vibrational state. 

For purposes of relaxation, motion which produces appreciable spectral density at 
the Larmor frequency w0 (or 2w0 ) must be omitted from the apparent QCC value to 
be used in Eq. (1), and it follows that the "proper" QCC value for relaxation is 
always a bit larger than the solid state value. The problem is, how much larger? 
How does noe determine which motional modes to include in an effective QCC and 
which to describe by (model) spectral densities? 

In a recent investigation of spin relaxation of nonadecane in a urea clathrate 
[M.S. Greenfield, R.R. Vold and R.L. Vold, J. Chem. Phys., in press] we were 
able to show that all modes except zero-point bond vibrations contribute to 
relaxation, so that the proper "relaxation value" for the CO2 quadrupole coupling 
constant in this system is at least 190 kHz -- significantly larger than the 163 
kHz which we determined · from rotation experiments on a single crystal. Neglect 
of vibrational averaging effects in this case would lead to errors on the order 
of [l - (163/190)2]=26% in effective correlation times determined from solid 
state QCC values and Eq. (1). 
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In a more general context, partitioning the vibrational modes into those which 
are "relaxation active" and those which are not requires a reliable model of 
the motion. In situations where such models are lacking, it seems prudent to \,__,, 
regard correlation times determined from Eq. (1) as upper limits. 

I 

We trust this note will stave off furth!er polychromatic epistles. 

Sincerely, 

l3d~~ q~ 
Robert L. Vold 
Regitze R. Vold 

P.S. We have just installed in our lab a Ci200 computer from Celerity Computing, 
Inc. This machine ruris UNIX Fortran at 'v2 _.5 times the speed of a VAX 780. 

-------------------------------------------
UNIVERSITY AT BUFFALO 
STATE UNIVERSITY OF NEW YORK 

Center for Research on Cholesterol and Arteriosclerosis 

Professor Bernard I. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843-3255 

Department of Biochemistry 
Schools of Medicine and Dental Medicine 

Faculty of Health Sciences 
l02 Cary Hall 

Buffalo, New York 14214 
(n6) 831-2700 

May 21, 1985 

CSA of Phospholipids 

Dear Barry: 

We have been using P-31 NMR to study phospholipid behavior 
in membranes for a number of years. In the course of such 
studies, the residual phosphorus chemical shift anisotropy has 
been noted to be remarkably similar for phospholipids in the 
liquid crystal state. Whether one is examining bilayers of pure 
phosphatidylcholine, or of complex lipid extracts from biological 
membranes, one obtains almost invariably an axially-symmetric 
lineshape (due to the rapid rotation, of the phospholipid 
headgroups about an axis approximately perpendicular to the 
membrane surface) about 40 - 45 ppm wide. During my recent 
sabbitical with Dr. Bruce Cornell~ CSIRO, Australia, we had 
occasion to examine bilayers of _pure .E.0:osphatidy.linosi to.l, in the 



liquid crystal state. The P-31 NMR spectra were obtained on a 
Bruker CXP 300. Much to our. surprise, the phosphatidylinositol 
powder pattern was about 57 ppm in width (see the figure). The 
powder pattern of the dehydrated phosphatidylinositol, obtained 
with cross polarization, is similar to that obtained for other 
dry phospholipids (see the figure). Thus the motional averaging 
in the hydrated phosphatidylinositol bilayers is subtly different 
than in other phospholipid bilayers. Because of the biological 
importance of PI, this subject is worthy of further 
investigation. Please credit this to the account of P.L. Yeagle. 

Dr. Bruce Cornell 

CSIR0 SUNY/Buffalo 
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Mobil Research and Development Corporation 
I • 

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

June 10, 1985 
I RESEARCH DEPARTMENT 

DALLAS RESEARCH DIVISION 

P.O. BOX 8 19047 

DALLAS, TEXAS 7538 1 

13777 MIDWAY ROAD 

DALLAS. TEXAS 752:M 

EUGENE L. JONES 

MANAGER 

CP/MAS OF QUADRUPOLAR NUCLEI 
I Dear· Barry: 

. I . 
Very few papers concerning CP/MAS of quadrlupolar nuclei have appeared in 
the open scientific literature. One possible reason for this paucity is 
that quadrupolar nuclei usually have shbrt T1 values so that cross 
polarization may not be necessary to atta~n good sensitivity. I have made 
cursory CP/MAS observations on quadrupolal nuclei such as B-11 , Na-23, and 
Al-27 at 6.35 Tesla. 

Although I have not made a detailed study in any case, I have made an 
observation which may be related to a pulse excitation characteristic of 
quadrupolar nuclei. I 

It is well-known that the MAS signal obse~yed from quadrupolar nuclei is 
ordinarily the central -1/2 to +1/2 transition, since the first-order 
quadrupole effect on this transition is zero. Also, it is well-known that 
the effect of a r.f. pulse in exciting_.ob ~ervable central transitions is a 
function of the r.f. pulse amplitude Ver~:~s"•the nuclear quadrupole 
coupling constant. The fundamental questi bn in this context is whether 
the pulse is sufficiently strong so as to jexcite all the nuclear spin 
transitions or is of such a smaller magnitude so as to excite only the 
central transition. The relative effecti ve pulse amplitude in the second 
case is (I+l/2) times that for the first t.ase (for half-integer 
quadrupolar nuclei). For sp i n 3/2 nuclei l this effect can be most 
dramatic. An r.f. pulse amplitude which btves a 90° pulse for the first 
case (maximum signal amplitude) gives a l~o• pulse fo r the second case 
(zero signal amplitude) . . I 

The mineral kernite, Na2 B406 (0H) 2•3H20, h~s equal numbers of B-11 nuclei 
in trigonal coordination with quadrupole ~oupling constant of about 2.4 
MHz and B-11 nuclei in tetrahedral coordi ~ation with quadrupole coupling 
constant less that 0.2 MHz. Variable pul ~e width mea~urements on aqueous 

L 

L 



NaBH4 and solid kernite at wrf = 3.35 X 105 r ad/sec indicate that for 
the tetrahedral borons all the transitions are excited whereas, fo r the 
trigonal boron only the central .transitions are excited. CP/MAS 
measurements were made on B-11 of kernite as a function of wrf (B-11) 
with wrf (H-1) = 2.42 X 105 rad/sec and a contact time of 0.5 milli
second from w (B-11) = 0.6 X 105 to 4.1 X 105 rad/sec. At wrf (B-11) 

rf 
= 2.20 X 105 , only the tetrahedral borons are observed, whereas at wrf 
(B-11) ~ 2.61 X 105 and 1.31 X 105 both tetrahedral and trigonal borons 
are observed with approximately equal integrated intensities (see Fig. 
1). [on following page] 

These observations suggest that cross-polarization experiments are 
sensitive to the quadr upole coupling constant of quadrupolar nuclei. 

DEW:dpj 
Attachment 
cc: E. L. Jones 

J. T. Nipper 
·p. M. Wilson 
Central File (602-815) 

Sincerely, 

D. E. Woessner 
Seni or Research Associate 

NMR SAMPLE TUBES 
From: The Alternative Source 

■ A selection of high quality, precision 5 and 10 MM 
O.D. NMR Sample Tubes is being offered. Where 
quality, value, consistency of results , and 

to use our tubes. 

Other services include the design and / 
manufacture of custom-made insert tubing {ft 
and dewars in glass and quartz. 

Call or write for free literature, TODAY. 

~,\ 111 / 1/1~ 

~-~ 
NEW ERA ENTERPRISES 
P.O. BOX 425 • VINELAND, NJ 08360 

PHONE: 609-794-2005 
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Woessner: 
I 
I CP/MA~ of Quadrupolar Nuclei (cont'd) 

Figure 1. CP/MAS Signals 'at 6.35 Tesla 
for Boron -11 ~n Kernite 

w (B-11) = 1.31 X 105 rad/sec 
rf 

SSB 

w (B-11) = 2.20 X 105 rad/sec 
rf 

w (B-11) = 2.61 X 105 rad/sec 
rf 

I 

I • 

PPM 
B-11· Che~ical Shift 

Integral = 5.4 units 

Integral = 3.0 units 

Integral = 5.1 units 

~ 
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New Advanced Function Series FTNMR fram IBM Instruments 

Automation makes it easy 
to use ... Standard ~extras" make 

it easier on the budget 

New automation features and a new 
bit-slice multiprocessor combined with 
proven electronics make this ITNMR 
extraordinarily easy to use. And many 
features usually regarded as extras 
have been made standard equipment 
... so high performance capability 
doesn't have to mean high price. 

Single-knob control 
A single knob controls magnet and 
lock functions and a digital readout 
panel displays settings. Entering com
mands on the alphanumeric keyboard 
is simple and quick. Key functions 
such as shim, lock and receiver gain 
are automated. The Advanced Func
tion ITNMR will perform complex ex
periments unattended for long periods. 

Multiprocessor data system 
The fast, micro-programmed, bit-slice CPU is supported 
by specialized processors that handle Fourier Transform, 
instrument control, data acquisition and output devices. 
This gives the instrument exceptional power and versatil
ity, including multitasking capability. 

Extras are standard 
Features frequently costing extra, such as a broadband 
transmitter, digital plotter, diskette drive, hard disk drive 
and color display, are standard. And because of the econ-

Integrated solutions for Science and Industry 

Available in 80MHz electromagnet and 100MHz, 200 MHz 
and 270MH:i: superconducting magnet models. 

omies that standardization brings, you get powerful per
formance at a modest price. 

Let us tell you more 
To learn more about the new Advanced Function Series 
FTNMR Spectrometers from IBM Instruments, send the 
attached reply card. Or call 800-243-7054. In Connecti
cut, 800-952-1073. Or write IBM Instruments, Inc., 
Orchard Park, PO Box 332, Danbury, CT 06810. 

--------- - - --- - -- - ---- - - ------ ----- ·-
Instruments 
Inc. 



How to i I rove 
magnetic field lf.eas__,'-"-J..L. ertt 

andc Jtrol 
Hall effect field regulator Hall effect magnetometer Hall effect field regulator NMR magnetometer 
ER 031M ER 031Z 1m~l magnetometer BHIS ER 035M 

You can get a new standard of perfo1mance by upgrading 
your field regulation and measurement equipment. The 
superiority of advanced design field regulators and mag
netometers from IBM Instruments can be seen clearly in the 
performance curves shown al the right. Regulator accuracy 
is 200mG from - 50G to + 23kG. 

Microprocessors in each unit provide ease of operation 
and complete flexibility of application. Most units also can 
be programmed through RS 232 or IEEE 488 (IEC 625) 
interfaces. Other outstanding features include: 
ER 031M Hall effect regulator- Low noise, 0.lmG 1ms 

in lHz band width. Excellent long-term stability, 2 ppm/ 
degree. 

ER 031Z Hall effect magnetometer-Very fast, 20msec. 
measuring cycle time. Variety of probe heads available. 

BH 15 Hall effect magnetometer-regulator- Combines 
features of ER 031M and ER 0312 plus sweep capability, 
digital and analog outputs and homogeneity plots (x-y) 
with resolution of lmG. 

I 

ER 035M- Extremely accurate NMR magnetometer, 5mG 
from 450G to 20kG. Tracking rate, lkG/3 sec. Optional 
EPR in-cavity probe. 1 

Integrated solutions for Science and Industry 

I I 

1 

11111 
I A A 

.... •-~ •·•• 

■I 
! ----- ~~- .... -, - + - - ----- --· -- -·---- - - -

I, -· . 
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751 
501 

':I 
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1001 
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K Gauss 5 10 15 20 

I 
Let us tell you more 

25 

To gel more information on these IBM Instruments 
prod~ds, just send the attached reply card or call 
800-243-7054. In Connecticut, 800-952-1073. Or 
writ~ IBM Instruments, Inc., Orchard Park, PO Box 
332,1 Danbury, CT 06810. Outside the U.S.A. gel in 
toucn'With your nearest Bruker-Spectrospin sales 

I 1 • representative. _L __ 
= -1--= ==--~ -=-~-='='=--r- Instruments 

Inc. 
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Texas A&M University NMR Newsletter - Book Reviews 

Book Review Editor - W. B. Smith, Texas Christian University, Fort Worth, Texas. 

Recently the publishing firm of VCH Publishers, Inc. (nle Verlag Chemie) 
initiated a series entitled, ·"Methods in Stereochemical Analysis," under the guidance 
of Alan P. Marchand of North Texas State University. Several volumes in the series 
deal specifically with NMR applications. Two of the early volumes are reviewed here 
briefly. More detailed reviews of later volumes will follow. 

Stereochemical Applications of NMR 
in Rigid Bicyclic Systems 

by 
Alan P. Marchand 

North Texas State University 

VCH Publishers, Inc., 303 N.W. 12th Avenue, Deerfield Beach, Florida 33442-1705 
1982; 231 pages; US $92.50 

Ideally rigid bicyclic systems should provide the' best place to test the utility 
of NMR as a structural and stereochemical tool. As a consequence, many examples of 
NMR applications . in such systems are available. Published in 1982, this volume 
provides some 45 tables of NMR data on bicyclic systems. No claim is made that the 
coverage is exhaustive; rather, data were selected to illustrate points made · in the 
text. Divided into four chapters, the book s .ets forth as aids to making NMR spectral 

/\. assignments only lanthanide induced ·shifts and intramolecular NOEs. Stereochemical 
applications involving both chemical shift and coupling constant information ar'e 
presented. The difficulties in utilization of the Karplus relation are reviewed. At 
forty cents a page, this volume will interest mainly those who work with bicyclic 
molecules. The index is good. 

Carbon-Carbon and Carbon-Proton Couplings 

by 
James L. Marshall 

North Texas State University, and 
Motorola, . Inc., Fort Worth, _Texas 

VCH Publishers, Inc, 303 N.W. 12th Avenue, Deerfield Beach, Florida 33442-1705 
1983; 241 pages; US $49.95 

. . . 
This volume provides a comprehensive survey of carbon-carbon and carbon-proton 

coupling constants up to the year 1983. As one of the first persons to recognize the 
importance of carbon-carbon couplings, the author can speak with authority on their 
utility. Of particular interest are the various attempts to extend the Karplus 
relation to the determination of dihedral angles by using three-bond couplings in 
systems containing carbon, oxygen, and/or protons in a variety of permutations and 
combinations. Empirically, these seem to work quite well. 

The 1D and 2D INADEQUATE techniques were only just being introduced as this 
volume was being written. They are referenced and briefly discussed. One of the 
values of this book will be . in providing typical coupling constants to use as 
parameters for the several 2D experiments which require them, i.e., heteronuclear 
correlation spectra and the 2D INADEQUATE experiment. The general index is ample, 
and the compound index is most helpful. 

W.B.S. 
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UNIVERSITE RENE DESC~RTES (PARIS V) 
UER DES SCIENCES PHARMACEUTIQUES ET BIOLOGIQUES 

UNIT~ DE PHARMAC0L0GIE MOL~CULA\ RE (INSERM U 266) 

LAB0RAT0IRE DES INTERACTIONS BI0L0GIQUES (CNRS UA 498) 

LAB0RAT0IRE DE CHIMIE ORGANIQUE 

DIRECTEUR : PR BERNARD P. ROQUES 
I 

Dear Professor Shapiro, 

Paris, June 5th 1985. 

Professor B.L. SHAPIRO 
Department of .Chemistry 
Texas A & M University 
College Station - TX 77843. 

In this letter we want to describe some 31 P experiments just done on our new BrUker 

AM 400 MHz equiped with a selective phosphorus probe. 

' 31 ' Although it is straightforward to assign ' Pin nucleotide using the 2D heteronuclear 
l ; • 

chemical shift correlated experiment:, this method cannot be used with methylated 
31 • I 

nucleotide since P signals disappear probably due to unfavourable relaxation pro-
Me Me : 

cesses •. In the case of the d( CpIGpII CpI~fG~ synthesized .in the laboratory of 

Dr J. IGOLEN (Institut Pasteur), the three P lsignals in B form were assigned by 

heteronuclear low power decoupling experiments : performed on sugar H
3

' protons while • 

observing the 31 P (figure 1). The possible difficulty caused by overlapping proton 
' resonances can be easily solved by temperature ,variation. 

. . ! 

I 
Addition of ethanol (30%) to a solution 9f the methylated tetranucleotide induces a 

conformational equilibrium between B and ,Z forms which remains slow on the NMR time 

scale. Owing to the unambiguous assignments of ;31 P signals in the B form, we have 

assigned the 31 P signals in the Z form by two dimensional homonuclear NOESY experi~ 
' ment (figure 2) in which the mixing time !TM is set up in the order to the rate of 
I 31 

exchange, here 700 msec. Conversely knowledge of the P signal in the z form allows 
' I I ' 

to confirm the assignment of sugar protons in the conformational state. 

Yours sincerely. 

Bernard P. ROQUES. i 

4 AVENUE DE L'OBSERVATOIRE, 7!5270 P~RIS CE
0

DEX 06 • Tl::L. 3291-2.08 P0STII 1ac1-1e7 
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Figure 2. : 31 P spectrum at 162 MHz 
He · He or d( Cp1Gp11 CpIIJG) : homonuclear 

two dimensional . 31 P- 1P chemical 

exchange in a mixture of 30J ethanol 

and deuteroacetate buffer at 5°C. The 

mixing time 'm was 700 msec and recy

cle delay 2 seconds. 

[c] 
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Figure 1. : 31 P spectra at 162 MHz 
He He or d( CpIGPII CpIIIG) 1 mH helix 

in deuteroacetate burrer 0.1 H, pH 

5.5. Low power heteronuclear decou-
. . 1 

pling experiments at 47°C. (a) . H 

selective irradiation at 4.99 ppm 
1 corresponding to G2H3

1 ~ (b) .H se-

lective irradiation at 4.78 ppm 

corresponding to c
3

H3
1 ~ (c) 1H se

lective irradiation at 4.64 ppm 

corresponding to c1H
3

1 ~ (d) 1H off 

resonance irradiation for control 

spectrum. 

2 O ppm 



DEPARTMENT OF HEALTH&. HUMAN SERVICES 

May 24, 1985 

A •rotating• 90° rf localization 
Dear Barry, 

Public Health Service 
National Institutes c,f Health 

National Institute o-f Arthritis, 
Diabetes, and Diges1tive and 
Kidney Diseases 
Bethesda, Maryland 20205 
Building: '2 
Room : I o_q 

pulse (301) 496- 2~4f 

To keep our various subscriptions to your newsletter going, we 
describe a new sort of pulse. This pulse is rather similar to the rf 
selective 180° pulses, proposed by Shaka and Freeman (1) and by Ticko 
and Pines <2>, and is also related to the Depth pulses of Bendal and 
Gordon (3). Our new pulse, ax,ay,a-x,a-y has the effect to turn 
all magnetization from z to z for small a values <linear system 
approximation) whereas for a=90°, the four-pulse pulse produces a 
rotation from z to x. Standard recipes (1,2) for improving the rf 
selectivity of this particular 90° pulse don't work, but some of ihe 
other Freeman/Levitt ideas are applicable. One such improvement gives: 
ax,ay,a-x,a-y,a-x,a-y,ax,ay· For a=45°, this pulse 
leaves (13+2"2)/16-99¾ of the z magnetization along the z axis. 

The advantage of our new pulse over other localization pulses ia 
that they do not require phase cycling to eliminate unwanted parts of 
the signal, and hence, dynamic range requirements are reduced. Thia 
probably makes these pulses useful for some kind of in vivo 
spectroscopy or another. 

We use the new pulse for water suppression on our NT-500 
spectrometer. The poor design of the old 500 MHz resonator coil causes 
a significant amount of signal to be picked up by the leads of thia 
coil. This •1ead signal• comes from an inhomogeneous region of the H0 
field and gives rise to a broad hump in the spectrum with an amplitude 
of - 0.2 ¾ of the main signal. This hump is a particular nuisance Yhen 
one is working in H20 solution since saturation of the H20 resonance 
does not saturate the water in the inhomogeneous H0 region. 
Fortunately, the rf field strength in the inhomogeneous H0 region is 
significantly lower than inside the ,resonator and our new pulse 
90x,90y,90_x,90_y can be used to reJect most of this unwanted 
signal (Fig.l>. Figure 2 shows what rf localization can do on our 270 
MHz spectrometer, where the hump is 1due to a poor H0 field profile 
and not to poor coil design. Here a co.mbination of our four-pulse with 
the •conventional methods• (1-3) has been used to select signals 
originating from the center of ·the receiver coil. 

Unfortunately, on our console it is impossible with the current 
design to adJust the rf phase differences between x and y, etc., to 
exactly 90° without introducing some amplitude imbalance. Although the 
rotating pulse is very sensitive to such errors, a significant amount 
of suppression is obtained nevertheless. However, with the current 
phase misadJustments it does not appear useful to use some of the more 
compensated 8- and 16-pulse sequences. 

The rotating 90° pulse can directly :be used to replace a normal 90° 
pulse in any one- or two-dimensional experiment that is sensitive to rf 
inhomogeneity without introducing the need £or extra phase 
cycling. 

Kindest regards, 

·W 
Ad Bax Rolf Tschudin Donald Davis 

L 



. r'-- 1. A.J. Shaka and R. Freeman, J. Magn. Reson. 59, 169 (1984). 
2. R. Tycko and A. Pines, Chem. Phys. Lett. 111, 462 (1984). 
3. M.R. Benda! and R.E~ Gordon, J. Magn. Reaon. 53, 365 (1983> 
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Fig.1 <a> 500 MHz spectrum of angiotensin-II in H~O, obtained with 
~ - presaturation of the H2 0 with a 12 Hz rf field. < b > Spectrum 

obtained under exactly identical conditions as <a>, but with the 
90x,90y90_x90_y excitation pulse. Signals from •low rf field 
strength regions• are effectively suppressed · by the rotating pulse. 

a 

8 6 Y: 2 0 · ppM 

322-31 

Fig.2. 270 MHz spectra of bacitracin in H20 ■ (a) regular spectrum 
using presaturation and (b) spectrum obtained by using the composite 
four-pulse in combination with exorcycling of the Shaka/Freeman rf 
selective 180° pulse. 
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[L[h] 
Your reference 
Your letter of 
Our reference 

Date 
Eoclosure(s) 

Subject 

Wageningen 
Department of Molecular ,Phy~ics 

85/266/cd/mk 
June 11th, 1985 

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

RESOLVED CHLOROPHYIL 1H RESONANCES OF CHLOROPHYLL-PROTEINS 

Dear dr. Shapiro, 

We present this contribution to illustrate the use of 1H NMR for 
structural studies of hydrophobic

1
chlorophyll-proteins isolated from 

plants. As yet, no crystals of these proteins are available. 

We have investigated 29 kD monomer and 70 kD oligomer solutions 
(0.1 mM) of the light+har~esting complex (LHCi, containing chlorophyll-a 
and -b, from barley in D20 buffer by 500 MHz H NMR, using DASWEFT [1] 
to suppress HDO resonances. Monomer and. oligomer solutions were prepared 
from Chl~a/b particles obtained from Drs. D. von Wettstein and B.M. 

_M¢ller, Carlsberg Laboratories, Copenhagen. Because the detergent Triton 
_ X-100, used in these preparations,strongly promotes aggregation of the 

LHC particles, it was completely replaced by 99% perdeuterated SDS. 
Addition of SDS to the oligomer solution shifts the oligomer/monomer 
equilibrium sufficiently towards the monomer side to obtain a consi
derable increase in resolu~ion. 

Under optimal conditions we observe resolved resonances assigned to 
Chl-a a(9.l ppm), a(9.5 ppm) and 6(8.5 ppm) methine protons and the 
Chl-b formyl proton· (11.0 ppm). The corresponding in vitro values are 
found to be 9.4, 9.7 and 8.5 ppm for Chl-a and 11.3 ppm for Chl-b [2], 
thus no large ligand-shifts are observed for thes~ resonances. · No 
resonances of Chl-b a- and a-methine-protons were observed, presumably 
due to heterogeneous broadening in accordance with Raman data [3] which 
also report a larger heterogeneity for the Chl-b species, as compared 
to Chl-a. No high-field shiftid ligand resonances are observed. To our 
knowledge, this is the first H NMR . studie of a hydrophobic chlorophyll
protein, exhibiting resolved chromophore resonances. 

Yours sincerely, 

Geoff F.W. Searle 

I 

(1) C.A.G. Haasnoot, J. Magn. Res. 52, 153-158 (1983). 
(2) G.L. Closs, J.J. Katz, F.C. Pennington, M.R. Thomas and H.H. 

Strain, J. Am. Chem. Soc. 85, 3809 (i963). 
(3] M. Lutz, J.S. Brown and R. Remy, "Resonance Raman Spectroscopy 

of Chlorophyll-Protein .Complexes" in Ciba Foundation Symposium 
61 (1977) Chlorophyll Organization ·and Energy Transfer in 
Photosynthesis, pp. 105-125. i 

Agricultural University/Transitorium, De Dreijen 11/6703 BC • Wageningen/The Netherlands/Tel. (08370) 82044/ 
82634 

L 

L 



At last, for solids and liquids: 

NMRpower 
■ spanning 

seven 
orders of 
magnitude. 
MAS 

u 

DO 

The new MSL Series spectrometer 
covers the complete range of 
linewidths from 0.2 Hz up to 1 MHz. 

Bruker has now married the 
performance of a routine high 
resolution NMR spectrometer 
with the power and versatility 
of a solids instrument without 
compromising either ease-of
use or analytical capabilities. 

With MSL systems you can 
now perform virtually all 
known magnetic resonance 
experiments: 
□ High Resolution in Liquids 
□ 2D NMR in Liquids and 

Solids 
□ MAS (Magic Angle Spin

ning) with Variable 
Temperature 

□ Wide Line FT 
□ Multipulse Line Narrowing 

(MREV-8, BR-24, etc.) 
□ ADRF/ARRF Experiments 
□ Multiple Quantum NMR 
□ NMR Diffusion 

Measurements 
□ NMR Imaging 
□ In-vivo Spectroscopy 

The new design of the MSL 
Series console reflects a quan
tum jump in high resolution/ 
broadline spectroscopy instru
mentation. It offers: full auto
mation and complete keyboard 
control; sample changer; color 
raster; compu-shim and auto
lock feature; a new fast and 
versatile pulse programmer; 
provisions for interfacing user 
devices, such as gradient 
control, etc. 

Your range of samples, liquid 
or solid, and your experimental 
freedom is only limited by your 
imagination. You'll find it diffi
cult to compare the MSL to 
anything else available today. 

Now, if you want to combine 
performance, convenience and 
ease of use with analytical ver
satility and the power of wide
line NMR, ask for details on 
the new MSL Series. 

Bruker Instruments, Inc. □ NQR (Nuclear Quadrupole 
Manning Park, Billerica, MA 01821. 

.-- --. In Europe: Bruker GmbH, 
Resonance) 

□ Ferromagnetic 
Resonance 

Silberstreifen, 0-7512 
Rheinstetten 4, W. Germany. 

KER NMR systems designed to solve problems. 
(_X-) 



NMR can give you many answers to complex 
questions in chemistry, particularly when it comes 
to molecular structure determinations in liquids 
and solids. Only complete understanding of t.he 
physics and chemistries involved and total dedi
cation to the development of instrumentation by 
the manufacturer can give you NMR systems 
designed to help you find those answers. 

Bruker Instruments is totally dedicated to NMR 
and its useful applications. It is our philosophy that 
your expectations for total support are to be met 
every time. In every area. From hardware to ,soft
ware. From applications support to service and 
education. 

Hardware: Since the introduction of the , 
world's first commercial pulsed NMR spectrometer 
in 1963, we have continuously pushed the frontiers 
of NMR technology ahead. Today, we offer 9n 
unequalled line of spectmmeter systems up ~o 
500 MHz. Most recent developments include mini 
and macro NMR imaging systems and in-vivo 
spectroscopy. 

programs, such as spectrum simulation, FORTRAN 
and PASCAL compilers, are available. 

Applications Support: Our worldwide applica
tion laboratories, including those in Boston and 
Milton/Ontario, have earned a reputation for being 
responsive to your specific, even unusual, 
requests. It is this commitment to support which is 
your prime benefit. 

SeNice: We know how vital instrument availabil
ity is. That's why we are placing our factory trained 
service engineers in strategic locations, as close to 
you as possible. We offer maintenance contracts 
in addition to our basic full year warranty. 

Support: Bruker actively supports the exchange 
of ideas within the NMR community through spon
sorships of many international and local meetings 
and associations and through participation in major 
symposia and exhibitions. And our newsletter 
BRUKER REPORT keeps you informed about new 
technical developments. 

If you have any questions about NMR, let us 
know. We are committed to you and 

S0ftware: .ln addition t0 the most 
advanced computer system for NMR, 
we support you with user-friendly soft
ware pq,ckages for a wide variety of 
tasks including aequisition and proc
essing, two-dimensional. FTNMR and 
EZNMR. In addition, many other 

Bruker 
a~livers. 

NMR. Exclusively. 

Bruker Instruments, Inc. , 
Manning F'ark, Billerica, MA 01821 

In Europe: Bruker GmbH, 
Silberstreifen, 0 ;7512 Rheinstetten 4, 
West Germany 

terns designed to solve problems. 
I 
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INSTITUT FOR PHYSIK DER UNIVERSITXT BASEL 

EXPERIMENTELLE KERNPHYSIK 

Klingelbergstrasse 82, Telefon 061 - 44 22 80 

Prof. Dr. P. Diehl 

CH-4058 Basel (Schweiz) June 11, 1985 

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

Co~lege Station, Texas 77843 / USA 

A simple test for solvent effects on the structure of oriented molecules 

Dear Barry 

Solvent effects on the structure of oriented molecules have been observed 
for many years, but only lately the theory l) has been published which ex
plains the effects and allows the correction. For future structure determi
nations it will be important to use several solvents and get a quick idea 
on how large the effects are and on which coupling they are located. For mo
lecules of high symmetry (one degree of order) I suggest a simple test which 
consists of measuring the direct couplings in three different solvents and 
to make a plot of [ (D,, in solvent 1)/(Dij in solvent 2)] versus [ (Dij in sol
vent 3)/(Dij in solve~t 2)]. As these ratios measure the ratios of degrees of 
order of the molecule in the various solvents they should be independent of 
the coupling i.e. all the points should coincide. In fact the scatter, as 
shown in the example (CH

3
CN) below, indicates ' the inconsistency of the data 

with a considerable solvent effect on D(CH) 14 but small effects on the remai
ning couplings. For molecules with lower symmetry, similar tests are being 
developed. 

With best relfards, yours 

~ 
sincerely 

( Peter Diehl) 

1) J. Lounila, P. Diehl, Y. Hiltunen and J. Jokisaari, Magn.Reson • .§.!_, 272(1985) 

(c.Hts 
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THE UNIVERSITY OF SYDNEY 

DEPARTMENT OF BIOCHEMISTRY 

SYDNEY N.S.W. 2006 
, AUSTRALIA 

Professor Bernards. Shapiro 
TAMU NMR Newsletter 
Department of Chemi'stry 
Texas A & M University 
College Station, Texas 77843 U.S.A. 

Dear Professor Shapiro 

TELEPHONE: CO2) 692-:2222 
TELEX: UNISYD 2C31 69 

5 June 1985 

Re: "Saturation Transfer NMR Spectroscopy of Carbonic 
Anhydr:ase Catalysed Reactions". 

We are using 1 H and 13 C saturation transfer NMR to study the 
kinetics of carbonic-anyhydrase-catalysed hydration reactions. The 
principal biological function of the enzyme is the reversible 
hydration/dehydration of C0 2 /H2 C0 3 It also catalyses the hydration/ 
dehyration of acetaldehyde/hydrate at a slower rate. 

Figure A shows the equilibrium mixture of aldehydrate/hydrate 
formed for 50rrM acetaldehyde in 0 0 lM diethylmalonic acid buffer, pH 7.5 
at 3 7°c. Saturation of the hydrate methyl peak results in a transfer 
of saturation to the aldehyde methyl peak (Fig. B). Addition of 
2 x 10-5 M carbonic anhydrase results in an increased saturation 
transfer (Fig. C). 

We have calculated the rates-of the uncatalysed reaction over 
a range of temperatures and deter!llined the b.G of the reaction. As 
free aldehyde is the substrate oE the degradative enzyme, aldehyde 
dehydrogenase, the significance of carbonic anhydrase in aldehyde 
removal can be quantified. 

Yours faithfully 

{Jyf~ f440.~ 
B. E. CHAPMAN P.W. KUCHF.:L 

L 

L 
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Buffer 

____ A 

_____ B 

2.5 2.0 1.4 1.1 

PPM 
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ETH EIDGENOSSISCHE TECHNISCHE HOCHSCHULE 

ZORICH 

Laboratorium fur anorg. Chemie 

PD Dr. P.S. Pregosin 
Universitiitstrasse 6 . 
Telefon 01 ~x 256 29 15 { 28 · l ) 

Postadresse: 
Laboratorium fur ahorg. Chemie 
ETH - Zentrum 
CH-8092 Zurich 

June 6, 1985 

I • 

I Professor B. L. SHAPIRO 
Department of Chemistry 
Texas A&M University 
COLLEGE . STATION, 
Texas 77843-3255 

I USA 

Suggested Title: Large and {R latively) Small 1J{ 195Pt, 119sn) Values. 

Dear Professor Shapiro, 

Heavy metals provide valuable probes as their N IIR parameters are quite 
sensitive to structural change. We have beeh co cerned with the 
11 Pt-SnC1 3

11 moiety for some ti lle and find that 1
J{ 

195
Pt, 

119sn) can be as 
large as ca. 36,000 Hz and as "small" as 2300 HJ, a considerable range. 
Moreover, there seems to be a reasonable carrel 1tion of 1J with the 
Pt-Sn bond distance {see figu1e). The point far from our line shows 
considerable distortion withi7 the SnC1 3 ligand {X-ray data) relative to 
the other complexes. Consideri·ng that the conta •t term need not be the 
only contributor where metals are concerned, it lis reassuring to find an 
example when 1J can be unders ood in terms of relatively simple 
hydridization arguments. 

Please credit this contributi ,n to the account f L.M. Venanzi. 

Sincere y 
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STATE UNIVERSITY LEIDEN - THE NETHERLANDS 

GORLAEUS LABORATORIES - DEPARTMENT OF CHEMISTRY 

P.O. Box 9502, 2300 RA Leiden Phone: 71-148333, extension : 39-2-1 .. 

Your letter: 
Your ref.: 
Our reference: J. Lugtenburg 

13 Subject: ABC C NMR spectrum of 
I0,11,14- 13c 3 retinal 

Dear Professor Shapiro, 

LEIDEN. May 30, 1985 

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

USA 

We prepared 10, 11, 14.:_ 13c 3 retinal f • r our investigations on vision and bacterio

rhodopsin photochemistry (92% 
13

c ·i r
1
corporation on 10, 11 and 14). 

16 17 19 20 

9~ 

all-trans- etinal 

I 

13 I The noise decoupled 50.2 MHz C NMR spectruml was recorded on a JEOLCO FX 200 (shown 

in Figure). ·The spectrum was simula~ed with the PANIC-84 program on the Bruker ASPECT 

2000 Computer with the followi~g par ameters, 

I SIM Chemical shifts Coupling Consta ts 

ClO 129.3 ppm 

C 11 132.5 ppm 

ct4 129.0 ppm 

13c incorporation 

92% on 10, 11 and 

Sincerely yours, 

Irene Hornung, 

1 58.0 Hz 
/ 10-11 

/10-14 
o.o Hz 

J 11-14 7.3 Hz 

EXP 

14 each 

FIGURE 

Rob van der Stee , . Fons Ilefeber, 

f --~ 
Cees Erkelens, Johan Lugtenburg 

.0-\_ 
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AROUND TltE GI.OBE ... 
Along with offering the best performance/price in the industry, our goal at 
PTS has always been reliability. We believe, that with a yearly failure rate 
of 4%, we do indeed produce the most reliable synthesizer line. 

It's easy to talk about a commitment to quality; at PTS we are actually 
doing something about it. We are backing that commitment by extending 
our warranty ... NOW TWO .. ,EARS! 
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Department of Chemistry 
State University of New York at Stony Brook 
Stony Brook, New York 11794 
telephone: {516) 246-5050 

June 13, 1985 · 

POSITION.AVAILABLE - DEPARTMENTAL NMR COORDINATOR 

The Chemistry Department at SUNY/Stony Brook invites applications for 
Departmental NMR Coordinator. The ideal candidate will have extensive NMR 
and electronics experience, will supervise and maintain existing instruments, 
train new users, and would participate in Chemistry research programs. We 
currently have a 300 MHz spectrometer, a stand-alone data station, and several 
lower field instruments. Acquisition of a 500 MHz spectrometer is anticipated • 
. Send a curriculum vita, a statement on capability in NMR, electronics, 
research interests, and the names of three references by ·1·september 1985 to 
Professor ,C. s. Springer, Department of Chemistry, SUNY/Stony Brook, Stony 
Brook, New York 11794-3400. The State University of New York is an equal 
opportunity/affirmative action employer. 

Vacancy for a Resear~h Associate. I expect to have a vacancy after 
July 1 for someone to work in the area of proton-detected heteronuclear 
NMR and its biological applications involving 13c, 15N and 31P. We have 
a 300 MHz widebore spectrometer equipped for this work, and will shortly 
order a higher field system. Ideally, the applicant should be a recent 
Ph.D. with extensive NMR experience in instrumentation and modern 2-D 
techniques. Applicants should send a biographical sketch and names of 
references to: 

David Cowburn 
The Rockefeller University 
1230 York Avenue 
New York, New York 10021-6399 
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Uw ref.: 

Onze ref.: 

Koninklijke/Shell-Laboratorium, Amsterdam 
Shell Research B.V. 

Professor B.L. Shapiro , 
Department of Chemistry 
Texas A and M University 
College Station 
TEXAS 77843 
Verenigde Staten 

IS/22 2751 

Re: .Quantitative aluminium solid-state NMR 

Dear Professor Shapiro, 

Amsterdam, 6th June 1985 
Badhuisweg 3 
Tel. via telefoniste (020) 30 9111 

Tel. rechtstreeks (020) 

Hr/Mw 

Aluminium solid-state magi ,-angle-spinning NMR is now a routine method 
for discriminating between octahedrally and tetrahedrally co-ordinated 
Al ions. 
When attempting to extract quantitative information from aluminium spectra 
however, one has to exercise the greatest care in view of the severe 
spectral distortion that c1n occur for nuclei with an associated electric 
quadrupole moment such as f7Al. · 

An understanding of the underly_ing theory together with some experimental 
adaption ·can allow the det~rmination of t _he absolute amount of aluminium 
contributing to the tetrah~dral aluminium signal fr~m aluminosilicates for 
example. , j 
If for the solid only the , (½,-½) transition is observed, as is usually 
the case for aluminosilic~tes, and under the condition that the spectrum is 
recorded using small pulse l angles, the intensity of the 27Al soild-state 
signal is factor 41(1+1)/3(1+1~) = 35/9 smaller than that of a liquid-state 
signal of the same number

1
bf nuclei. 

A liquid-state internal st1ndard (aqueous AlClj solution) can therefore be 
used, which is added to th~ sample in a narrow cylindrical holder as shown 
in the figure. The holder : i s then kept in the centre of the spinner by a 
close-fitting circular bottom ·plate. Knowledge of the weight of the sample 
allows the amount of alumi 1 ium to be calculated from the 27Al intensity 
ratio. Measurement at high magnetic fields (>-.9.4T) is sometimes also man
datory for certain samples. 

Shell Research B.V. 
Gevestigd te Den Haag. H.reg. Amsterdam 1]1841 

Correspondentie: Postbus 3003, 1003 AA Amsterdam 
Telex: 11224 ksla nl 
Telegram: Konshellab 

L 

L 
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Koninklijke/Shell-1.aboratorium, Amsterdam 

Application of this method has resulted in the determination of the frame
work aluminium content of a number of aluminium-poor zeolites (<3%) where 
the silicon solid-state spectra are no longer capable of yielding this 
information. 

Yours sincerely, 

KONINKLIJKE/SHELL-LABORATORIUM, AMSTERDAM 

G.R. Hays N.C.M. Alma 

A.E. Wilson 

~SCREW 

ALCL:s SOLUTION IN HzO 

KEL-F HOLDER 

SPINNER 

SPINNER FOR QUANTITATIVE SOLID-STATE 
27AL MAS NMR MEASUREMENTS 

13 '12 .1'192 
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CSIRO 
Division of Applied Organic Chemistry 
506 Lorimer Street, Flshermens Bend, Victoria. 

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

A Division of the Institute of Industrial Technology 

~ .P.O. Box 4331, Melbourne, Vic. 3001 '. Australia. 

Telephono (03) 647 7222 
Cables and Telex AA 33951 

6th June, 1985. 

DETECTION OF COUPLINGS, UNOBSERVABLE IN lD SPECTRA, BY 2D COSY 

Dear Proressor Shapiro, 

1 
We have recently used the 2D COSY technique to 

assign the complete H spectrum of the alkaloid, anopterine (1)1. 

CH8 
I 

R=OCOC=CH 
I 

. CHa 

In the lD spectrum (Fig.1) the signals from H-20 and Me-18 
appear as singlets (linewidths 2.5Hz and 2.2Hz, Ti's 0.5s and 0.3s 
respectively). Although the dihedral angle between the vicinal H-20/ 
H-14 is approximately 900, with an expected negligible coupling, ;•.the 
2D COSY spectrum (Fig.2) shows cross peaks corresponding to this 
connectivity. More interestingly, cross peaks corresponding to a 
connectivity between Me-18 and H-2eq indicate a small 5 bond planar 
coupling between these protons. Such data are of immense assistance 
in the assignment of structure to complex molecules. 

The 2D COSY spectrum also allows qccurate assignment of the 
chemical shifts of overlapping multiplets, e.g. H-7eq, H-3ax, H-14eq, 
H-9, H-7ax and H-leq, which are not readily assignable in the lD 
spectrum. 

Please credit this contribution to the account of Dr. D.P. 
Kelly, University of Melbourne. 

Yours sincerely, 

S.R. Johns and 

l. ·s.R. Johns, J.A. I Lamberton, H . . Suares and R.I. Willing, 
Aust. J. Chem!. , 1985, in press. 

I 
Commonwealth Scientific and Industrial Research Organization, Ausira!ia 
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THE JOHNS HOPKINS UNIVERSITY 
I 

SCHOOL OF MEDICINE 

725 N. WOLFE STREET• BALTIMORE, MARYLAND 21205 

DEPARTMENT OF BIOLOGICAL CHEMISTRY 
June 7, 1985 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A and M University . 
College Station, Texas 77843-3255 

Dear Barry: 

Effects of Subways on High Resolution NMR 

TELEP If ONE 955-5/K)() 
A REA CODE JOI 

The planned extension of the Baltimore Metro to the Johns Hopkins 
Medical Campus, and the problems in obta i ning high resolution NMR spectra 
recently noted at Columbia University, prompted us to make a detailed study 

I • 

of the ef feet s of subways on INMR. Prob 1 ems result from the fact that 
subways are powerful DC system

1
s which ge·nerate large and slow changes in 

magnetic fields, primarily during the starting up and departure of trains. 
They also set up sizeable mechanical vibr 1ations. We summarize our findings 
and recommendations to the Hopkins Adm

1
inistration and to _the Maryland 

Transit Authority, in order that serious problems might be avoided. 

1. The New York Experience: 

Columbia Medical School which is 600 and 750 feet from two superficial 
N.Y. subway lines and Columbia University

1
which is 700 feet . from one subway 

line have been unable to do lhigh resolution NMR involving lotlg data 
I ' I I 

accumulation. This problem h~s not yet :been solved after one year
1
• Less 

than optimal NMR imaging has been possible with expensive magnetic shielding 
of one room at a cost of ~t80,000. At Rockefeller University, which is 
2,700 feet from one subway line , no problems were noted. 

2. The NIH Experience: 

According to Dr. Ad Bax, high resolution NMR has not been harmed at all 
I . 

by the recently completed NIH limb of the Washington Metro. The trains run 
along Rockville Pike, 920 feet from NMR instruments but very deeply (120 
feet) be_!ow ground, according : to the Walshington, D.C. Transit Authority. 
The trains run through cast'. concrete, reinforced by a steel cage. 
Throughout the Washington Metro ; these steel reinforcements are connected to 
each other for electrical cohtinuity and shielding. No other special 
features exist near the NIH. 1 

3. Mechanical Vibrations: 

I 
At the University of De~ft, Holland, mechanical vibrations from 

streetcars interfered with high resolution NMR. According to the 
Washington, D.C. Transit Autho~ ity, shock mounting can reduce mechanical 
vibrations by 20 dB. It consists of an 18 inch neoprene base under the 
subway, installed at the time o~ building. 

- I L 



According to the Maryland Transit Authority, such mounting has been 
installed and works well on the Baltimore Metro beneath a movie theater, 
between the Charles Center and Lexington Stations. Half as much mechanical 
attenuation can be accomplished less el~borately by appropriate mounting of 
the ties. 

4. Tolerable Magnetic Field Fluctuations: 

Measurements were made of the fluctuating magnetic fields in the 
environment of Mildvan's NMR instruments, using a recording Flux-Gate 
Magnetometer. The maximal deflections noted were 1-2 milligauss concomitant 
with the operation of a Sorvall RC 2B centrifuge in the adjacent laboratory. 

NMR data collected during the operation of this centrifuge showed no 
loss of resolution. This is surprising, since 2 milligauss in ·58.75 K gauss 
is 0.034 ppm or 8.5 Hz. We must conclude that the (Oxford) NMR magnet 
provides shielding against such relatively small fluctuations. 

5. Magnetic Fields Generated !!J,: the Baltimore Metro: 

Magnetic field measurements were made on the 4th floor of a building 
which is 300 feet from the Charles Center Terminus of the Baltimore Metro. 
The trains run 70 feet below ground at Charles Center. Small magnetic 
fluctuations, 0.4-0.8 milligauss, were detected at two perpendicular 
directions, ·concomitant with the departure of trains. These fluctuations 
are about half the size of those noted in Mildvan's laboratory during the 
operation of nearby centrifuges, the effects of which are tolerable, 

We next measured the magnetic fluctuations at the Charles Center Metro 
Station in a room 50 feet from the trains and at the same 1~~~1 as the 
trains. Here, very large fluctuations, up to 24 milligauss, were detected 
during the departures of . trains. Moderately large fluctuations, 2.4 
milligauss, were detected on the departure of trains from the next 
(Lexington) station, 1,200 feet away, probably due to the depth of our 
location. Interestingly, a 4-car subway train gave about twice the 
deflection as a 2-car train, which convinced us of the validity of our 
measurements. 

6. Conclusions and Recommendations: 

(A) Distances from NMR instruments to subway stations of a half mile 
or greater cause no problems. Closer distances, down to 300 feet, may be 
safe, provided the subway is installed as deeply as possible, at least 70 
feet below ground, or idea1.1.YL. 120 feet below ground, as was done at the 
NIH. 

(B) A steel tube or at least a steel cage reinforcement of the 
concrete should be used and continuously connected throughout the system for 
maximal electromagnetic shielding. 

(C) Shock mounting should be seriously considered to minimize 
mechanical vibrations. Such vibrations can be transmitted over large 
distances if the rock formation is appropriate. 

A. S. Mildvan 
V.P. Chacko 
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The British Petroleum Company p.l.c. 

BP Research Centre, Chertsey Road, S~nbury-on-Thames, Middlesex TW16 7LN 

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

Our reference Your reference 

S/SYB/268/85 

Dear Barry 

' 

Telephone 

Sunbury-on-Thames. 

(093271 6 

2168 

Date 

30th May 1985 

With the trend in off-line data processing and networked spectrometers 
continuing in industrial and 1nalytical NMR, we found a pressing need 
to link our JEOL GX400 output 1with the extensive VAX network available 
at Sunbury. 

I -

As an . interim measure, until the networking is complete, we have 
effected a simple and efficient transfer method using a floppy disk. 
The RSX-11 operating system and the RL02 1disk drive of the JEOL 

I . 

GX400's DEC 11/23 computer creates disk-based records which are 
transparent to the RX02 unit under VAX/VMS version 4. A simple 
command routine (in DCL) employing the DUMP utility restructures the 

I file in order that the complex pairs of the FID record may be accessed 
with confidence. FORTRAN 77 READ statements using T-format specifiers 
lift the data from the dumped ' record. The JEOL softw~re is not 
violated. 

The speed of transfer is not our prime concern because the remote 
off-line manipulation is submitted as a batch job for overnight 
computation. However, we do require a method that is safe, reliable 
and that can be implemented quickly without infringing JEOL software. 

' I I I 

Further details of the coding , are available on request. 
I I 

Yours truly 

A.I. Grant 
Spectroscopy Branch 

AIG/TCW 

Registered office: 
Britannic House 
Moor Lane 
London EC2Y 9BU 

Registered in 
England 
No: 10249B 

I 

I 
I -

Telephone (switchboard! 
Sunbury-on-Thames 
81234 I 

Telex 296041 
IA/B BPSUNA GI 

Facsimile No: 
Sunbury-on-Thames · 
89657 (Gl, 2: 31 

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

Dear Barry, 

The Ohio State University Department of Chemistry 

140 West 18th Avenue 
Columbus, Ohio 43210-1173 

Phone 614-422-2251 

13 June, 1985 

Effect of Signal-to-Noise Ratio upon Precision 
in Peak Width, Position, and Height 

322-51 

When the spectral line shape is known, it is theoretically possible to 
predict the precision in peak width (A1'), position (~0), and height (A) from the 
signal-to-noise ratio (S/N) and number of data points per linewidth (K) for a 
single data set: 

P(i) = c(i) (S/N)· ~ [1] 

in which c(i) is a constant which depends upon the line shape and i = A, 'Y0 , or 
A-V. Posener (J. Magn. Reson. 14, 121 (1974)) has computed c(i) for simulated 
absorption-mode Lorentzian andGaussian line shapes, for P(A) and P(v0 ), 
assuming that b-V is precisely known. We have extended the theory to include 
absorption-mode sine as well as magnitude-mode Lorentzian and sine line shapes, 
and have computed P(i) when all three parameters are initially unknown. 

Equation 1 predicts that a plot of P(i) vs. (S/N)· -/Kshould give a 
straight line of slope, c(i). Although simulated spectra to which noise has 
been added follow Eq. 1 (see top figure), experimental FT/ion cyclotron 
resonance (middle figure) and FT/NMR (bottom figure) precisions for these 
parameters can be significantly poorer (e.g., up to a factor of 5) than the 
theoretical predictions. In those plots, the straight li.nes are those predicted 
by Equation 1, and each data point is the precision computed directly from the 
variance of 20-30 independent data sets. 

Although we do not have a complete explanation of these observations, the 
discrepancy between predicted and measured precision in peak position could 
point to noise in the abscissa (i.e., "horizontal" noise) in addition to the 
usually reported ordinate noise (i.e., "vertical II noise )--perhaps due to timing 
jitter ••• ? In any case, our results suggest that experimental measurements of 
Fourier transform spectral line shape parameters may be much less precise than 
previously suspected, for reasons related to the fundamental nature of noise in 
the experiment. We are collecting additional data to reduce the scatter in the 
attached figures. 

Alan G. Marshall* 

* to whose account this 

Sincerely, 

. /i rd~ "/ ~ e;ttu)A Li:::.:,~'( c~ ~ottrell 

contribution shoul /be credited 
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THE SOLID CHOICE IN NMR ... 
MAGNACHEM M-1005 

For routine, low cost NMR experiments, 
Magnachem's M-100S can get the job 
done quickly and effectively. Plus, it's 
specifications are outstanding! 

SPECIFICATIONS 
He Refill Time: > 60 days 
N2 Refill Time: >8 days 
Resolution: 13C Adamantane GP/MAS 

Observation . 
<8 Hz (1/3 ppm) for Narrow Bore Magnet. 
<5 Hz (1/5 ppm) for Medium Bore Magnet. 

GP/MAS Probe 

Sensitivity: 13C Hexamethylbenzene. 
>120:1, 12 Scans 

Decoupling Power: > 1 O Gauss 1 H 
(<6 µsec, 90° pulse on 1H), under 
GP/MAS Conditions. 

Spinning System: Double Bearing, High Stability 
Bullet Rotor System with Independent Drive 
and Bearing Air Supply. 

Spinning Speed:> 5 KHz with Delrin® 
(20 psi air pressure). 
>3.5 KHz with Kel-F® Rotors, 
(15 psi air pressure). 

Write or call us today for more information. 

Mag nae hem 
'We make it all routine' 

208 Commerce Drive• Fort Collins, CO 80524 
(303) 484-2782 





PHILIP MORRIS 
U.S.A. 

RESEARCH CENTER: P.O. BOX 26583, RICHMOND, VIRGINIA 23261 TELEPHONE (804) 271-2000 

Professor Barry Shapiro 
Department of Chemistry 
Texas A & M University 
Colle6e Station, Texas 77843 

June 10, 1985 

MAS 20 NMR Detection of Sclanesol in Tobacco 

Dear Dr. Shapiro: 

Your multi colored reminders started arriving· a few weeks ago when we 
were operating at zero field. He had to banish one magnet for recalcitrant 
behavior and discipline another while a third magnet was just being 
commissioned. Fortunately, the ranks are returning to service and just in 
time to do a hasty experiment for the Newsletter. 

Polyisoprenoid alcohols are nearly ubiquitous in livin g organisms 
including higher plants, mammalian tissues and ~icrocrganisms. Solanesol is 
an alcohol containing nine trans-isoprene units that is synthesized in the 
chloroplasts of the tobacco plant. Some time ago I found that I could 
detect solanesol directly in the plant tissue by either 1 3 C or 1 H N:t;R if I 
used magic angle sample spinning to remove the resonance broadening from the 
variation in the bulk susceptibility within the sample. Even so, the proton 
linewidths are very broad and badly overlapping at 200 MHz. A considerable 
improvement in the proton resolution can be achieved by performing a two
dimensional 1 H- 1 3 C correlation experiment. As sho;;n in l:-'i 6ure 1, the two 
methylene signals in solanesol and several minor compor:en~s are easily 
resolved when exploded by their associated carbon shifts. The unassigr,ed 
signals may be due to the acyl chains of triglycericc fatty c::.cids i,;hich, 
like the polyisoprene chain in solanesol, exhibit rapid seq□ental motion 
that greatly reduces the severe broadening from dipolar interacti~ns 3nd 
chemical shift anisotropy. 

Sincer'.)ly, 
1 

\ 

~V\ l,,,-Jr.?c-3\C'V) 

jan B. ,Ioot-:=n 

MARLBORO BENSON & HEDGES MERIT VIRGINIA SLIMS PARLIAMENT SARATOGA MULTIFILTER ALPINE 
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Figure 1. Aliphatic sign~1ls in the 
1

H-
13c heteronuclear correlation 2D 

spectrum of bright tobacco obtained with 1magic 2ngle spinning. The spectrum 
at the top is the projection in ·th,~ proton dimension. 
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THE J. HILLIS MILLER HEALTH CENTER 
UNIVERSITY OF FLORIDA 

GAINESVILLE, 32610 

COLLEGE OF MEDICINE 
DEPARTMENT OF RADIOLOGY 
BOX J-374 

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

322-57 

AREA CODE 904 
PHONE 392-8005 

Lab 392-3087 

13 June 1985 

Short title: Pulse gradient controller 
Dear Professor Shapiro: 

We would like to make our inaugural contribution to TAMU NMR Newsletter and 
briefly introduce ourselves to your readers. Presently our group consists of 
Raymond Andrew, Jeff Fitzsimmons, Tom Mareci, Kate Scott, one soon-to-arrive post
doc and three graduate students. We have two open positions; one for a spec
troscopist and one for a biochemist. Recently our group received an N.I.H. grant 
(K.N. Scott, P.I.) to establish us as a resource for NMR Imaging and in vivo 
spectroscopy. We have a Technicare 0.15 T whole-body imager, 2.0 T 31 cm GE-NMR 
CSI imager/spectrometer and 7.1 T NT-300 high-resolution spectrometer. 

We have modified our spectrometers to allow pulse control of x-, y- and z
gradients for either the RT shims or an external gradient system. This allows us 
to perform both imaging and localized spectroscopy experiments which require 
pulsed field gradients (PFG). The modification consists of inserting t!1,e PFG 
control circuit, as diagrammed, between the output of the computer controlled 
spectrometer shim DAC' s and the input to the RT shims and/or gradient system. 
With the _ select toggle switch closed the control circuit is transparent to the 
system allowing shimming in the normal manner. With the toggle switched open (PFG 
mode), the DAC outputs to x, y and z are gated through U3 and U4 dependent on the 
state of the TTL iriputs U, V and W. Three unused shim DAC outputs provide the 
capability for x-, y- and z-gradients to assume another value or opposite 
polarity. These are switched by TTL inputs u1, v1 and w1. The TTL gate signals 
are derived from extra level controls from the pulse programmer thus placing 
pulsed gradients under direct pulse sequence control (see pulse sequence). 
Software to control DAC values was written in Nicolet 1280 assembly language and 
values loaded dynamically before each execution of a pulse sequence. These allow 
the performance of Fourier imaging techniques (see figures) and several localized 
spectroscopy experiments. One precaution must be kept in mind. ' Problems could 
develop if U and u1 or V and v1 or Wand w1 are gated on simultaneously. If any 
of these pairs are of opposite polarity, the gates could be damaged by induced 
current flow when the pairs are gated to the "on" state. 

We will be glad to discuss the details of this with any interested party. 
Our programming is specific to the Nicolet 1280 system but this approach should 
work with most systems with computer control of RT shims. 

Sincerely yours, 

T.H. Mareci, and K.N. Scott 

P.S. Please credit the account of T.H. Mareci 
EQUAL EMPLOYMENT OPPORTUNITY /A FFIRMATIVE ACTION EMPLOYER 
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Department of Organic Chemistry 
Hans ]¢rgen Jakobsen . 

CHEMICAL INSTITUTE 
UNIVERSITY O.F AARHUS 

Professor BERNARD L.SHAPIRO 
Department of Chemistry 
Texas A&:M University 
COLLEGE STATION - Texas 7784-3-3255 
USA 

8000 Aarhus C. Denmark 
Telephone 45-6-124633 
Telex 64767 AAUSCI DK 

May 28, 1985 
HJJ/BHN 

A High Speed MAS/CP Probe for the Varian XL-300 Spectrometer 

Dear Barry, 

For the past several months extensive work has been going on in our 
laboratory towards the design and construction of a high speed magic angle 
spinning/cross polarization probe for our Varian XL-300 spectrometer equip
ped with the standard 51 mm bore magnet. We .are quite enthusiastic in re
porting to you on the successful achievements of ·(several of) our goals set 
out for the probe. A report on the failures of some of our ideas is another 
story. 

The spinner assembly uses a cylindrical rotor (7 mm o.d.) with only one 
end cap which has a cone-shaped top for the air drive. The stator contains a 
double air bearing system and has a 10 mm hole through its center perpendi
cular to the spinning axis. This leaves space for inserting the NMR coil (a 
4- 1/2 turn flattened Cu-wire), a self-supporting coil mounted on a small 
piece of circuit board. A radial clearance between the rotor and coil of 
only about 0.1 mm is achieved in this way. The radial clearance between 
the rotor and stator is 0.015 mm and results in a high stiffness for the air 
bearing which is considered a critical factor (1 ). Our present stator (origi
nally intended for nuclei other than 13 C) is machined from PMMA and has 
a thin inner lining of bronze at the two ends constituting the air beating. 
For long term time averaging in 13 C NMR it may be necessary to employ 
stators made from Macor of Kel-F although we have experienced no problem 
with 1 3 C stator CP background even for several thousands of accumulations_ 
(probably a profit from the coil hole). Our initial rotors have been machined 
from Macor (1 mm wall thickness) or delrin and have an optimum NMR ac
tive volume of about 0.25 cc. To cope routinely with the highest spinning 
speeds obtainable we plan to use A1 2 0 3 or PSZ (2) cermaics for future ro
tors. With its present configuration and Macor rotors we obtain speeds of 
about 5 KHz, which is about the maximum safe speed for this rotor mate
rial. However, in routine applications we prefer to operate the Macor rotor 
around 4- KHz. The spinning speed, which is continuously mea_sured using a 
light reflection emitter/sensor array, fiber optics, and a frequency counter, 
is extremely stable, reliable, and routinely obtained. Samples are easily 
packed and we have had no problems with stator vibrations as a result of 
unbalanced packed rotors. Apparently the high stiffness of the air bearing 
and the rather thick-walled rotors prevent the common problems arising 
from unbalanced rotors. Most importantly, once adjusted the magic angle 
setting is insensitive to the spinning speed employed (see Fig.2) and sample 
changes. 

322-61 



322-62 

Until now we have had the coil double tuned for 1 H decoupling/CP at 300 
MHz and observation of either 113 Cd (66.5 MHz) or 13 C (75.4 MHz). With 
the standard XL-300 amplifiers for solid 1state NMR we . can generate a 1 H 
decoupling field B1H = 16 gauss using approximately 90 watts of poweh the 
90° pulses for 113 Cd (8.5 µsec) and 13 C (8.2 µsec) were generated by peld 
strengths of B 1 Cd = 31 gauss and B 1 c ~ 28 gauss and both obtained with 
100 watts of power. Using an additional 13 C amplifier we have also ge~erated 
a 90° 1 3 C pulse in 3.5 µsec. 

The accompanying fi~ures illustrate ithe performance and excellen~ S/N 
ratios for our probe in 11 Cd (350 mg of Cd(NO3}z • 4 H 2 O) and 13 C (150 
mg of hexamethylbenzene) CP/MAS solid state NMR studies. \' 

P:D~~ 
PREBEN DAUGAARD 

I 

' Sincerely, 

r'at/4'½4• 
VAGN LANGER 

~(72~-
HANS J.~kbss~N -

1. F.D.Dotty and P.D.Ellis, Rev.Sci.Instrum. 52, 1868 (1981) 

2. D.J.Cookson and T.Mundy, TAMU NMR Newsl. 315, 7 (1984). 

100 ppm I bi vision 

FIG. 1. 113 Cd CP MAS NMR spectrum (66.5 MHz) of Cd(NO3}z • 4 H~O 
(350 mg); 1 scan; spin rate 3.5 KHz; (*) indicate carrier frequency. 
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100 ppm/ Division 

FIG. 2. 113 Cd CP MAS NMR spectra (66.5 MHz) of Cd(NO3)i • 4 H2O (350 
mg) obtained in 16 scans. Spin rate (a) 2.5 KHz and (b) 4.0 KHz. Linewidth 
without linebroadening is 45 Hz; LB = 45 Hz has been applied. No adjustments 
to the magic angle have been done between the two experiments. 

200 100 0 ppm 

FIG. 3. 13 C CP MAS NMR spectrum (75.4 MHz) of· hexamethylbenzene (150 
mg); 4 scans; spin rate 4 KHz. The S/N ratio based on the CH3 resonance is 
about 110:l. · 
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GRIFFITH UNIVERSITY 

Nathan, Brisbane, Queensland, Australia, 1111. ( _________ ___; ________ --,--_____ \.___.,,, 

Telephone (07) 275 7111. Telegrams Unigriff Brisbane Telex AA40362 

Brisbane NMR Centre 
Director: Prof. D. M. Doddrell 
Operator/Consultant: Dr. P. Barron 

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

TITLE: Can you spin-lock a rat? 

Dear Professor Shapiro, 

Ref: WB:klj 
Please Contact: 
Telephone: 2757332 

6th June, 1985 

Much has been made of the use of variations in relaxation 
parameters to give contrast in the new field of NMR imaging. 
Small changes in the clinical s~ate of tissue often result! in 
drastic changes in the relaxation rates of the proton signal 
arising from such tissue. In our research into applications 
of NMR to metabolic studies, we have measured 3 ip relaxation 
times of the high energy carrying phosphates - phosphocreatine 
(PCr), adenosine triphosphate (ATP), inorganic phosphate (Pi) 
and sugar phosphate (SP) - involved with muscle metabolism, in 
the hind legs of healthy rats. Although Ti's are relatively 
straightforward to measure, the T2 's of homonuclear coupled 
systems like adenosine triphosphate (ATP) are not. This is 
because homonuclear coupling is not refocussed by 1r-pulses ! 
during a spin-echo experiment. Furthermore, the rate of : 
dephasing due to this coupling is of similar order to the . 
estimated spin-spin relaxation rate. ·· 

To overcome these problems associated with measuring 
transverse relaxation we have reverted to measuring Tip's ~ 
a parameter we believe to be previously unreported in intact 
tissue for phosphorus metabolites. Of course care must be jtaken 
to ensure that the heating effect of the spin-locking pulse is 
not sufficient to cause hyperthermia. 

I 

To measure these parameters, we used a homebuilt prcibe 
with a solenoid coil mounted at 45° to the field axis so that 
larger animals could be fitted into the confines of our 110 mm 
diameter magnet bore. The high quality spectra obtained fr:om 
only 8 scans result in each relaxation parameter being det~rmined 
in a little over an hour. : 

L 
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The interesting upshot of this study was the relative ratio 
of the 31 P relaxation times in vivo. For PCr T1/T2 was 22 while 

· for the phosphate resonances of ATP it was in excess of 300. T i/T 1p 
was of a similar order of magnitude. The relatively fast transverse 
relaxation of ATP compared with PCr is paralleled in the other 
metabolites (Pi and SP) leading to the interesting possibility that 
by appropriate use of delay times, imaging of phosphocreatine may be 
possible. This is of particular interest to the study of ischaemic 
tissue diseases in which it is well known that PCr levels are 
markedly changed. 

Please credit this contribution to David Doddrell's account. 

The Wellcome Research Laboratories 
The Wellcame Foundation ltd 

BMNC/85/15 

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

Dear Professor Shapiro, 

AREA MEASUREMENT OF OVERLAPPING BANDS 

Yours sincerely, 

~ 
W. Brooks 

Langley Court 
Beckenham 
Kent BR3 3BS 

~ 
Wellcome 

telephone 01 658 2211 
telegrams and cables 
WELLAB BECKENHAM 
telex 
WELLAB 
BECKENHM 23937 

11 June 1985 

A recent communication has painted a somewhat pessimistic picture of the 
use of resolution enhancement methods to obtain accurate area measure
ments from severely overlapped bands (318-37). This reminded us of 
some investigations which we pursued about three years ago in connection 
with the enhancement of U. V. spectra where the lineshape is nearer to 
Gaussian than Lorentzian. We took simulated bands consisting of a 
superposition of five lines with intensities and widths as given in the 
Table, both for Lorentzians and Gaussians. Clearly estimation of the 
relative areas from the inflection points on the integrals is highly 
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. I 
inaccurate and imprecise for both lineshapes. However by taking the 
Fourier transforms, applying a resolution enhancing wei9hting 

1

: function 
(either Gaussian-Gaussian or Lorentzian-Gaussian as appropriate) and 

• . I 

transforming back it is i:ossible to obtain more reliable valley posi-
tions. Given these positions it is then possible to read off ! from the 
enhanced integral the relative areas between these points.. Th.j-s, as is 
seen from the Table, give1:: relative iareas for th~ Gaussians accurate to 
about · 4% on average with the Lorentzians being somewhat less abcurately 
determined with an average 5% error, due we suspect to . the mJch wider 
tails of the Lorentzian J.ineshape causing non equal contribtitions to 
the overlap when the relative intensities are very different. [ 

RELATIVE AREAS OF OVERLAPPING BANDS 

Relative Linewidth 1.0 1.15 1.30 1.45 1.60 

True Area ·4.00 6.00 5.00 3.00 1.00 

Areas from inflections 
in integral, original I 
Lorentzian s •. 13 4.48 4.43 3.10 1 l.86 

Areas from true 
Valley positions 
(Lorentzians) 4.:31 5.93 4.79 2.89 1.08 

Areas from inflections 
in integral, original 
Gaussians 3 . 138 1.ro 4. 72 2.50 0.81 

Areas.from true 
Valley positions 
(Gaussians) 4.()9 6.17 4.90 2.96 :o.8a 

Yours sincerely, 

J.C. LINDON A.G. FERRIGE 
Department of Physical Chemistry 

Enc. 

JCLiag 

-. 
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GE Performance! 
1n, JJC, API; and2D NMR in¼ lwur-autmnatically! 

The GE QE-300 does it all
faster than any other 
NMR spectrometer. 

A IH spectrum, 13C spectrum, 
an attached proton test (APT), 
and a IH_13c chemical shift cor
relation map ( CSCM). All these 
analyses can be performed in as 
little as ½ hour, on as little as 50 
mg. of sample, for most organic 
compounds. And the QE-300 
does them all - automatically. 

With the NMR industry's 
most advanced automation. 

This performance is made 
possible by the QE-300's auto
mated software, hardware, and 
powerful MACRO programming 
capability. 

Set-up starts with Autolock. 
Lock on as little as 10% CDCl3 in 
a 5 mm tube. 

Use Compusmm for touching
up spinning shims or complete 
shimming with both spinning 
and non-spinning gradients using 

the lock signal or observe FID. 
Autogain optimizes the re

ceiver gain independently for 
sequential 1H and 13C acquisition. 

After data acquisition, Auto
phase accurately phases 1 H and 
13c spectra. 

And finally, the analysis is com
pleted with Autointegrate. 

All these routines can be 
called up from QE-300 MACROs. 
In fact, any QE-300 operation, 
including pulse programs, can 
be implemented via MACROs 
for automatic, unattended sam
ple analysis. 

And the most complete package 
of hardware accessories. 

The QE-300 is available with 
the industry's most reUable, 
highest capacity (100 positions!) 
Automatic Sample Changer. 
Plus, you can add an array pro
cessor, a variety of hard disks, 
and switchable probes for even 
higher sample throughput and 
performance. 

Structural 
elucidation simplified. 

For many organic molecules, 
the four experiments presented 
above will be all you need to 
determine or confirm molecular 
structure. For more complex 
applications, GE/NMR offers an 
extensive 13C library with out
standing search capability. Tb.is 
library contains data from over 
10,000 compounds and is cur
rently being expanded using 
a QE-300 in operation at the 
Aldrich Chemical Company. 

High throughput and 
performance demonstrated. 

Get all the facts on the GE/NMR 
QE-300. Better yet, arrange for a 
demonstration. Call the GE/NMR 
group at ( 415) 490-8310. Or 
write General Electric Company, 
NMR Instruments, 255 Fourier 
Avenue, Fremont, CA 94539. 

GENERAL. ELECTRIC 

\\. 
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GX Series FT NMR Systen~s 
I .. 

Why do two experiments when one will dot?* 
COSY NOESY 

n....________.n_~", ------------'~ 2 

• Simultaneous acquisition of COSY 
and NOESY 

*COCONOSY (Haasnoot. et. al., J . Magn. Reson., 
56,343 [ 1984]) 

Rotenone 

0 

NOESY . t 

Q 

I " 
New techniques are easy to implement 
on a GX Series NMR Spectrometer. .AlSk 
today about your application. ,, ..... .....:iL 

t _,____t .. I 

dEOL. 
Serving Advanc~d Technolog -11 Dearborn Road, Peabody, MA 01%0 

(617) 535-5900 
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