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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 -strictly forbidden . 

These restrictions apply equally to both the actual Newsletter participant•recipients and to all otlier's who are allowed open access to th'i 
Newsletter issues. Strict adherence to th is policy is considered essential to the successful continuation of the Newsletter as an informal 
medium of exchange of NMR information. 



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 source of supplies for your NMR is so 
simple? 

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 .0005" .0002511 

• Concentricity .002 11 .001 11 .000511 

NEWI 
Charts tor 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-8 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 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 1 0 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 tor your special research require-
ments. 

pH Electrode-tor 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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New Directions in Chemical Analysis, the 3rd Annual Symposium of the Industry-University Cooperative Chemistry Program, Te xas A&M 
University, College Station, Texas, April 1-3, 1985. Papers to be presented by T.B. Hirschfeld, R.D. Macfarlane, C.A. Fyfe, 
R.L. Swofford, G. Guiochon, A.G. Marshall, A.T. Hubbard, A.C. Parr, J. Ruzicka, J. Callis , N. Winograd, D.H. Williams , 
M.V. Novotny, W. P. Rothwell, J. Schaefer. For further information, write Prof. E. A. Schweikert, Department of Chemistry, 
Texas A&M University, College Station, Texas 77843 U. S.A.; (409) 845-2341. 

26th ENC - April 21-25, 1985, Asilomar, Pacific Grove, California; Chairman: P. Mark Henrichs, Research Laboratories, Eastman 
---- Kodak Company, Rochester, New York 14650. 

Seventh International Meeting on NMR SpectroscopY - July 8-12, 1985, University of Cambridge. 

12th FACSS Meeting - Sept. 30- 0ct. 4, 1985, Philadelphia, PA; NMR Program Chairman: Rodney D. Farlee, E.I. du Pont de Nemours 
& Co., Inc., Experimental Station, Building 328, Wilmington, Delaware 19898; see page 9 • 

Attention All Newsletter Recipients: • When discussing advertising possibilities with potential advertisers, I am always asked the circulation figures for the TAMU NMR 
Newsletter . There are in fact two numbers which ought to be provided to potential advertisers, one being the number of issues we 
actually mail out. The other number of interest is how many people actually read the Newsletter on a routine basis. We are therefore 
conducting one of our periodic surveys of this latter number. Enclosed with this issue is a postcard on which I would greatly 
appreciate your indicating the actual number of readers who routinely read, inspect, or have the opportunity to make significant use of 
the copy of the Newsletter which you actually receive. Please indicate this number on the attached postcard and return it to me at your 
earliest. convenience. (I regret that it is not possible for us to include postage for foreign recipients of the Newsletter, but please 
return the postcard by airmail. Thank you.) 

The postcard will also afford space for you to relay any comments or suggestions to 
address as indicated on the card . 

Thank you very much for your cooperation with this very important request. 

B.L. Shapiro 

your mailing 

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

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. 319 ------ l April 1985 

No. 320 -------- 5 May 1985 
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Prof. Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University · 
College Station, TX 77843 

January 7, 1985 

Title: 13c Assignments For I,l-Di(4-hydroxy-3,5-dimethylphenyl)-
2,3-dimethylbutane Using 2D NMR . 

Dear Barry: 

L 

The 13 C spectrum of the title compound contains four methyl carbon 
resonances due to the chiral center at C-2 (see Figure for structure). The 
chemical shift difference between the magnetically non-equivalent C-5 and C-6 is 
substantial and both resonances occur in the same region as C-4. We were unable 
to unequivocapy assign these resonances based on chemical shift arguments · alone. 
Homonuclear H decoupling experiments demonstrated that H was coupled to both . 
He and Hf, which showed that these were the isopropyl mithyl protons. Also, L 
irradiation at the resonance labelled ''b,g" caused Ha to collapse to a singlet which 
indicated that methine proton Hb was hidden under the xylyl methyl protons, H • 
The heteronuclear 2D correlation spectrum is shown in the Figure. The contottr 
plot shows that C-5 and C-6 correspond to protons He.. and Hr, respectively, which 
assigns · these as the nonequivalent methyl carbons or the isopropyl group. C-4 
likewise must correspond to Ha from the 2D spectrum. The observation from the 
homonuclear decoupling experiments that Hb must lie under Hg is also confirmed in 
the 2D spectrum. 

The title compound was synthesized by Victor Mark of our Lexan Products 
Rfpt. The parameters for the12D experiment included spectral widths of 16000Hz · 
( C, 75.4MHz) and 3000 Hz ( H, 300MHz), 256 increments of 64 transients each, 
relaxation delay of 4s, refocusing delay of 2.5ms, mixing delay of 4ms and a 
512x2048 data matrix. Only the aliphatic region is shown in the Figure. 

-Enc. 
/cmm 

~~-
9oanne Smith 

Sincerely, 

0 () 
vc~ 

Paul Donahue 

£: 
Li-z wiGams 

Materials Characterization Operation: 
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Carleton University 
Ottawa, Canada K1 S 586 

Professor B.L. Shapiro, Editor 
TAMU NMR Newsletter . 
Department of Chemistry 
Texas A & M University 
College Station, Texas 
77843-3255 
U.S.A. 

January 9, 1985. 

Title: "Crown Ether Conformations Detected By 100 MHz 13c NMR 
at 173 K" 

As a sequel to our recent work(l) we wish to report detection 
of minor stereoisomers for both the cis-~-cis and cis-anti-cis 
isomers of dicyclohexano-18-crown-6.----r3c spectra for the cis-anti-
cis isomer (below) at 173 Kare shown in the Figures. ---

3 'I- b 1 

~~o · q 11 

Clearly, a second conformation which is populated to the 
extent of ca. 30% is oresent. At 173 K, -tG0 = 0.31±0.05 kcal/mole 
for this isomer in CD~Cl 2 • In MeOD, -L'IGO = O.ll±0.04 kcal/mole. 
We suggest that the second isomer arises from restricted rotation 
in the mQctt:Jcyclic portion of the ring. The barrier for this 
process is ca. 8.5 kcal/mole, which is ca.1.5 kcal/mole lower than 
that found(ITfor the overall ring inversion process, which necessarily 
involves cyclohexane ring reversal. 

Best wishes to all for the new year. 

Reference 

Si~rel~ _, 
/jLA.J /5J!-----

G, W. Buchanan, 
Professor of Chemistry. 

(1) G.W. Buchanan, K. Bourque, J.W. Bovenkamp, A. Rodrigue· 
and R.A.B. Bannard. Tet._ Letters 3963-3966 (1984). 

mes 

Department of Chemistry D Steacie Building □ (613) 231-2760 

L 

~ 



-,-----y-

~ 

C-10,23 
~ 

C-9,22 
,A, 

BO 

C-1\24 

~ 
I • 

___ ~ l\l,f~~•1V,l+•'·· ,,,,,;)y,."'1·4•1/v~\~11/ ,~-W~ 
26 24 22 20 18 

78 

c- 1,14-
rA.i 

C·L.,6)7,19 
~ 

- - - ~-r-- ·--r-- r ·- - r -- ·- ·.- ·7 -· --- - -~ - --,---

76 74 72 70 68 66 

317-4 

I 3 /73 K . 
( c 15 -an-l-i -c, is) 1·s0Pier 

S'pe'-+ra a± /QO./.o MH~ C ' 
CD~ Cli. I(\ 



317-5 

UNIVERSITAT 
GESAMTHOCHSCHULE 

SIEGEN 
FACHBEREICH 8 
Naturwissenschaften II (Chemie/Biologie) 
Organische Chemie II 

Univcrsitat-Gcsamthochschulc-Siegcn · Postfach 101240 · 5900 Sicgcn 

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

U S A 

Prof. Di'. H. Gunther 

5900 Siege n, January 4, 1985 
Adolf-Reichwein-StraBe 
Postfach 10 12 40 
Telefon (02 71) 7401 . 
Durchwahl 740:-4390/4400 

2 1 · 13 H/ H Isotope Effects on 6( C) in Ethane, Ethylene, and Acetylene 

Dear Barry, 

in connection with our studies on deuterium-induced 13c isotope shifts 
we thought that the data for the three basic hydrocarbons ethane, 
ethylene, and ace~ylene would be of general interest. Here they are, 
measured at -100 C (J,~) and -60 °c (J) in CD 2cl2/cs2 1:1 (J,~) and 
acetone-d6 (J): 

H3C-CH 2D H2C=CHD HC=CD 
1Ll ( 13C) (ppb) 284.0 273.6 226.7 
2/j._ ( 13C) (ppb) 93.5 131. 2 500.4 
1J(13c,2H) (Hz) 19.2 24.0 38.0 

s(i) (%) 25.0 31 . 2 49.5 

There is for the second time( 1 ) a good linear correlation between s(i), 
the fractional s-character of the CD bond as derived from the modified 

Muller-Pritchard relation s(i) = 6.5144 x 1J( 13c, 2H)/500, and 1A c13c): 

( ppb) = - 2 3 9 . 9 s ( i ) + 3 4 9 . 9 (R = 0.9973) 

A preprint with the details will shortly be available. 

We hope this letter beats your "Ultimatum". With best wishes for 1985 

!)_ /It-?&. a,,.__,_ 
D. Moskau J. R. Wesener H. Gtinther 

L 

(1) A similar correlation was established for the phenyl-substituted L 
systems already by J. R. Wesener (J. R. Wesener, Diploma Thesis, 
Siegen 1982). 



New Advanced Function Series FI'NMR 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 FTNMR 
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 FTNMR 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-

a 
• • ? -~.--·\;-~~ ~~-

"'"'"'"'"''""""',."'"'"'"'"'"'"'"' -~~ -~~ . 

Available in 80MHz electromagnet and 100MHz, 200 MHz 
and 270MHz 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, call 

. 800-243-7054. In Connecticut, 800-952-1073. Or write 
IBM Instruments, Inc., Orchard Park, PO Box 332, 
Danbury, CT 06810. . 

==.~a:= - - - --- - -- - ---- - - ------ -----·-
Instruments 
Inc. 
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UNIVERSITY OF VIRGINIA 
DEPARTMENT OF CHEMISTRY 

McCORMICK ROAD 

CHARLOTTESVILLE. VIRGINIA 22901 

January 10, 1985 

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

Dear Professor Shap1ro: 

2 -1 Square-Law Dependence of H T
1 

Rates on Segmental 
Order Parameter For Multilamellar Lipid Dispersions 

We have r ·ecently performed 2H NMR studies of a homologous series of 
1,2-diacyl-sn-glycero-3-phosphocholines, with perdeuterated saturated chains ranging in 
len!th from_C12:0 t~ C:6:0. Rand~mly oriented, multilamel:ar di~persions con~aining 50 
wt.% water in the liquid crystalline (La) phase have been investigated. The H 
spin-lattice relaxation times (T1 ) and c-2

H bond segmental order parameters (SCD) of . each 
of the resolved acyl chain com~onents with different quadrupolar splittings were measured ~
as experimental observables. H NMR spectra were acquired with a phase-cycled quadrupolaL 
.echo sequence at w0/2n=55 .4 MHz, using a Nicolet NT-360 spectrometer, Henry Radio Tempo 
2006 r.f. boost, homebuilt horizontal solenoidal probe yielding <3-4 µs .90° pulses, and 
Nicolet Explorer 2090 fast transient digitizer. Michael Sefcik and Dennis Torchia 
provided much helpful assistance. 

Figure 1 shows a typical set of partially relaxed 2H NMR spectra. No first order 
ph~fe correction was applied and both q~ad:ature data channels .were used. - The measured 
T1 rates for each of the .resolved splittings are plotted versus the square of the · 
corresponding SCD values in Figure 2. A!

1
can be seen, the results are consistent with a 

square-law dependeD:ce of -the apparent Tl rates on the corresponding SCD values (1). 
This observation is very interesting ·-- it implies the existence of a contribution from 
relatively slow fluctuations in the local ordering of · the bilayer acyl chain segments to 
the relaxation. 

The suggested correlation between the observed 
2
H T -land SCD values can be 

summarized by the following expression (1): 
1 

In_fhe above, Bis approximately constant and f(w0) de~cri~es the frequency dispersion of 
T1 • The first term on the left represents the contribution from local motions of the 
acyl chain segments to the relaxation, and is similar to that obtained for liquid 
n-paraffins (2). The second term describes the influence of collective motions such as 
twist, splay, et~., which are not observed in simple paraffinic liquids. 

L 
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In summary, the results suggest that two broad classes of motion influence ti1e 2H 
Tl-l relaxation of lipid bilayers: rapid local motions, most likely due to bond 
rotational isomerizations and long-axis rotational diffusion of the lipid chains; as well 
as slower director fluctuations as postulated for other liquid crystalline mesophases (2). 
We hope that these data will contribute to a better understanding of the molecular 
dynamics of anisotropic systems such as liquid crystals, lipid bilayers, and biomembranes. 

Yours sincerely, 

j,a-rn'b ¾'f ~ ~Vzald J9: )(iJJ; ci-nw ~ vJ. bod/ 
James M. Beach Gerald D. Williams Steven W. Dodd Michael F. Brown 

1. M.F. Brown, J. Chem. Phys. ll, 1576-1599 (1982); ibid. 80, 2808-2831 (1984a); ibid. 
_§Q_, 2832-2836 (1984b). 
2. M.F. Brown, A.A. Ribeiro, and G.D. Williams, Proc. Natl. Acad. Sci. USA 80, 4325-4329 
(1983). 

TAU1/Ms 
2000 
500 300 __ _ 

180 
130~--96 __ _ 

72 __ _ 

52 __ __,. 
35 __ _..,, 
22 ___ ..,r 
14 ____ _ 
7 __ _ 
4 __ __ 

20000 0 -20000 Hz 

Fig. 2. Plots of 2H spin-lattice relaxation 
rate T1-l vs. ISCDl 2 for homologous series of 
chain perdeuterated l,2-diacyl
_m-glycero-3-phosphocholines in the La phase 
at the indicated temperatures. (a) DLPC- d46 
(Cl2:0 acyl chains); (b) DMPC-d

54 
(Cl4:0 acyl 

chains); (c) DPPC-d62 (Cl2:0 acyl chains). 

Fig. 1. Partially relaxed 2H NMR 
spectra of multilamellar dispersion of 
DLPC-d46 , containing 50 wt.% H2o in 
the Iu phase at 30°c, obtained using 
quadrupolar echo method. 

a) DLPC-d46 . 

30 

b) DMPC-d54 

30 

10t----+--+---t--+--+--+---.---+-l 

IS 12 x 102 
CD 
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Federation 
of 

Analytical Chemistry and Spectroscopy Societies 

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

Dear Barry, 

E. L DuPont de • Nemours & Co., Inc. 
Experimental Station, Bldg. 328 
Wilmington, DE 19898 

1985 January 9 

Call for Papers: 1985 FACSS Meeting 

The 12th tACSS Meeting will sponsor an expanded NMR program, . 
broadly covering fundamental research and new applications of 
NMR. It will be held on September 30 through October 4 at the 
Marriott and Adam's Mark Hotels in downtown Philadelphia. The 
symposia and their organizers are listed below. 

"Solid State NMR of Synthetic and Biopolymers", Alan 
English, DuPont. 

"NMR: Catalysts, Surfaces and New Methods", Kurt Zilm, Yale 
Univ. 

"Novel Applications of NMR Imagin~", Allen Garroway, Naval 
Research Labs 

"Analytical Applications of NMR", Robert Santini, Purdue 
Univ. 

"Biological Applications of NMR", Walter Gerasimowicz, USDA 

"High Resolution NMR of Polymers", Martha Bruch, Syracuse 
Univ. 

There will also be a general session and a poster session on NMR. 
Contributed papers .are welcomed. The deadline for titles is March 
15, and for abstracts is June 1. 

Sincerely, 

Rodney D. Farlee 
NMR Program Chairman 



UNIVERSITY CHEMICAL LABORATORY, 
LENSFIELD ROAD, 

CAMBRIDGE, 
CB21EW 

TELEPHONE (0223) 66499 

TPPI in Pure Phase Two-Dimensional Correlation 

Experiments 

The advent of pure-phase two-dimensional correlation spectra 

is probably one of the most significant advances in two

dimensional NMR to date, and we therefore feel it important to 

comment on a . recent contribution (TAMU 313 p.38) concerning the 

use of Time Proportional Phase Incrementation (TPPI) in two

dimensional correlation experiments, as originally described by 

Marion and ~iithrich (l); 

The only effect of the TPPI procedure is to add an apparant 

offset of 1/2 (SWl) to all the observed f 1 frequencies. The 

purpose of this is to shift the apparant spectral width in f 1 

from - 1/2 (SWl) ~ + 1/2 (SWl) to O ~ + (SWl), so effectively 

avoiding the need to discriminate the signs of the f 1 frequencies 

(this is entirely analagous to the method of Redfield and Kunz 

for achieving quadratrire detection in one-dimensional experiments 

while using real Fourier transforms (2) ). 

This shift of 1/2 (SWl) is entirely "transparent" to the 

user - a ~pectrum acquired using TPPI in t 1 , and with the 

transmitter placed centrally, appears identical to one acquired 

using echo selection, except for the all-important replacement of 

r , phase-twisted lineshapes by pure-phase lineshapes. There is no 

restriction on the relative values of SWl and SW2, · nor is there 

any reason to expect their values to be connected. ~he value of 
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SWl used in the original paper of Marion and Wuthrich was chosen 

purely to optimize digital resolution in f 1 , and the relationship 

SWl = 2/3 SW2 arose only through conincidence. In confirmation of 

this, several recent experiments from thi Zurich group (e.g. 3-5) 

employ equal values for SWl and SW2 in conjunction with the TPPI 

procedure, although in only bne case is this stated explicitly 

( 4} • 

We would also like to point out that the TPPI method, 

although superficially dissimilar, is in fact very closely 

related to the method of States., Haberkorn and Ruben (6). The 

former method is appropriate when a real Fourier transform is 

used in t 1 , whereas the latter generates data suitable for a 

complex Fourier transform with respect to t 1 • Both methods are 

generally applicable to any experiment in which cosine and sine 

amplitude modulated data sets can be obtained separately (i.e. 

correlation experiments}. A manuscript dealing in detail with the 

experimental and theoretical aspects of these procedures has been 

submitted to JMR. 

I 

Please credit this contribution to Jeremy Sanders account. 

~ 
David Neuhaus James Keeler 

(1) D. Marion and K. wi.ithrich, $iochem. Biophys. Res. Commun, 

113, 967 (1983). 

(2) A.G. Redfield and S.D. Kunz, J. Magn. Reson., 19, 250 (1975). 

(3) G. Wagner, J. M~gn. Reson., ss~ 151 (1983). 

(4) D. Neuhaus, G. Wider, G. Wagn~r and K~ Wiithrich, J. Magn. 

~ 

L 



Reson., 57, 164 (1984). 

(5) D. Neuhaus, G. Wagner, M. Vasak, J.H.R. Kagi and K. Wuthrich, 

Eu. J .Biochem., 143, 659 (1984). 

(6) D.J. States, R.A. Haberkorn and D.J. Ruben, J. Magn. Reson., 

48, 286 (1982). 

CUSTOM FABRICATION 
From: The Alternative Source 

■ Our special services include the design and 
manufacture of custom-made Insert Tubing and Dewars 
in glass and quartz. These parts will be especially crafted 
to meet your exact needs with the precision necessary 
to match the application. NMR and EPR applications 
are a specialty. 
■ Standard items include high quality, precision 5 and 
10 MM 0.D. NMR Sample Tubes, Tube Washers 
and Storage Racks. · 

Your inquiries cire invited. Call or write, TODAY. 

~ ,\1\1/ 1/;Af_ 

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

PHONE: 609-794-2005 
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PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 74004 

RESEARCH AND DEVELOPMENT 

December 31, 1984 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77483 

Dear Dr. Shapiro: 

918 661-6600 

ClO 
TAMU NMR Newsletter 
Wha-6-84 

CONTROL OF AN NMR SPECTRO"9iTER FROM HOME 

Since our spectrometers operate on a 24 hour basis, a remote terminal to 
monitor, control and program them from home "tis a consumation devoutedly to 
be wished". Toward this end, we have modified one of the terminals on our 
JEOL GX-270. · The line to the main console · terminal (TT0:) was converted 
into a dual access line by the - addition of a modem spljtter between the 25 
pin DP connector on the back of the terminal. The splitter allows a third 
terminal to share the line via a modem and function as the console terminal 
(TT0:). The spectrometer makes_ no distinction between the in-lab terminal 
and home terminal, treating input · from either one identically. (Note: What
ever is typed on one terminal shows up on the other terminal.) 

This particular modem splitter only passed the RS-232 lines, .. thus, two ports 
needed to 'be rewired to connect the lines necessary for graphics. Lines 9 
through 13 and 21 through 25 were directly connected between the ports us~d 
for the ' spectrometer and the in-lab graphics terminal. Since the graphics 
are not transportable at this time over RS-232, it is not necessary or fea
sible tb hook the graphics to the third terminal. · 

The port used for the third termin~l _is connected to a bi-direction~l print
er buff er which is then connected to a modem. This is accessed over the 
telephone using · a matching m,odem and a standard VT-100 emulating terminal. 
The whole system was rather inexpensive, costing just under $2500 and can be 
set up by _any layman slightly familiar with computer communications. 

The. third terminal can be used to monitor or control the spectrometer ~or 
perf arm any system work necessary such as pulse programming or building/ 
testing indirect command files. It is even possible to shim the spectrome
ter over this line, though this is about 2.2 times slower than normal since 
_the . third terminal operates at 2400 baud. 

:: 



As mentioned above, the graphics are output to the JEOL terminals over ron
standard lines. Although this is necessary to increase the speed of data 
display to the screen, it severely hampers transport of the graphics over 
long distances. In fact, line 8 (used in some higher forms of RS-232 com
munications) is used to transport graphics information and must be discon
nected in the 1 i ne going to the modem; otherwise, the intensity of the 
graphics decrease to such a point that the spot and cursor features will not 
work. 

Sincerely, 

~IV~ 
Stephen Wharry ~ 
144 Petroleum Laboratory 
(918) 661-9793 

Lines 1-7 and 20 connected to all ports. 

Lines 8-13 and 21-25 connected to computer input and graphics terminal. 

Line 8 must be disconnected for third terminal. 

Microbuffer in-line from Inmac. 

9600 baud input, 2400 baud output~ 

Input: Receive pin #2, transmit pin #3. 

Output: Receive pin #3, transmit pin #2. 

No hardware handshaking lines connected. 

Micom DialNet 3000 modem. 

High speed 2400 baud. 

10 Bit word. 

Micro-term Model 301FK terminal. 

Receive/transmit 2400 baud. · 

8 Data bits/no parity. 

Newline disabled/ANSI standard. 

Limited to 60 cps to host. 
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DEPARTMENT OF . CHEMISTRY 
TELEPHONE 902-424-3305 

DALHOUSIE UNIVERSITY 
HALIFAX, CANADA 

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

Dear Professor Shapiro: 

January 14, 1985 

Re: 
2 . . 
H NMR Order Profiles of Long Chain Dicarboxylic Acids 

83H 4J3 

A number of years ago, 1 it was reported that the di-~ and di-Rb salts of 
docosanedioic acid form lamellar phases in the presence of 45-65% water at 
elevated temperatures. We have prepared tetracosanedioic acid (24 carbon 
atoms) and have found that its di-cesium salt forms a lamellar liquid crystal 
at room temperature in the presence of 50 wt% water. The 2H NMR spectra 
at various temperatures are shown in the figure. The amphiphile is 
essentially totally deuterated at the carbons adjacent to the carboxylates 
and approximately 25% deuterated at all twenty other positions. 

At 20°C, the spectrum collapses to an axially symmetric pattern with 
most deuterons giving rise to a splitting of 17 .·5 kHz although inner shoul,ders 
of 11 kHz are evident. The order profile of the chain is therefore essentially 
constant, and relatively low in comparison with the plateau regions of single 
headed amphiphiles in lamellar phases. 

Spectrum f is that of the C24 diacid in bilayers of dilauroylphosphatidyl
choline in the La phase. The main splitting is 26 kHz and there is also 
significant intensity in the central part of the spectrum. This whole 
pattern is superimposed on a much broader signal. The broad component 
decreases in intensity with increasing temperatures and is absent when the 
host is dimyristoyl-phosphatidylcholine. In light of previous work2,3, 
the broad component is assigned to a conformation of the diacid which spans 
the bilayer and does not undergo rapid rotation about its long axis. The 
central portion is due to a horseshoe conformation with the chain bent back 
on itself __ such that the C-D bonds go through the magic angle. This 
demonstrates the feasibility of using this technique as a spectroscopic 
ruler of bilayer thickness, even in non-orienting systems. Both systems 
described here will be receiving further attention when our new Bruker 
MSL200 high power spectrometer arrives in late February. Please credit 
this contribution to Rod Wasylishen's account. 

Sincerely, 

-~ 
Assistant Professor (Research) 

References 

1. B.R. Gallot, Mol. Cryst. Liq. Cryst. _!i, 323 (1971). 

2. J. Seelig, H. Limacher, and P. Bader, J. Am. Chem. Soc. 94, 6364 (1972). 

3. B.J. Forrest, L.H. de Carvalho, L.W. Reeves and C. Rodger, J. Am. Chem. 
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Fi_g_ure Legend 

2
H NMR spectra of dicesium tetracosanedioate (a-e) at -40, -20, -5, 5, and 

20°C, respectively. Spectrum f is of the free acid in dilauroyl PC 
liposomes at 20°C. All spectra were taken on a Nicolet 360 NB spectrometer, 
which has a maximum spectral width of 167 kHz, using a high power 2H probe 
(Probe Systems Inc.) and employing a quadrupole echo sequence with a delay 
of 60 µsec between the 7 µsec 90° pulses. 
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DELFT UNIVERSITY OF TECHNOLOGY 
Laboratory of Organic Chemistry 
Jullanalaan 136 

~~ffX~ 2628 BL DELFT 
The Netherlands 

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

Delft. January 16, 1985 
LM/mk/39 

Dear Professor Shapiro, 

Detection of E- and Z-isomers in N-Formylmorphinans with the use of 2D~ 

J-spectroscopy 

We would like to report an important application of 2D-spectroscopy in 

structure elucidation. 

In our search for new analgesics based on the modified morphinan 

skeleton, we prepared a Diels-Alder cycloaddition product from !i_-formyl

northebaine (1) with nitroethene. This reaction may give rise to eight 

isomers (Scheme I). 

1 _!!-Formylnorthebaine 

~ ~,)y ~ ~ H 
MeO •. 

NO2 Meo . NO2 
Meo 'ii 

NO
2 

H H NO2 

2 3 4 5 

MeO)d r ~--H ~--No Meo ;( Me ·•. . Me 2 

/-.. NO2 H 
NO2 H II NO2 

6 7 8 9 

Scheme 

::: 
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I 
Fig. I. Fragment of the H NMR spectrum of compound 2. 

-20 16 
17 

NCHO H . 
2 

1 
8~ 

i ~ ~ · ~ i~ -10 ..... 

n 
1' D ~ 

o- p 

0~ 
0 ~ ,, 

18 

Compound 2 of Scheme I. 

10 ..... ~ ~ i ~ ft 
0 ~ D 

20 I I I 

3 - 5 3-0 2-5 2-0 1-5 
ppm 

. Fig. 2. Fragment of the homonuclear 

2D J-spectrum of compound 2 

(counter plot) showing coupling 

patterns of H-IOa, H-1013, H-813, 

and H-8a, respectively. 
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In order to establish the position of the etheno bridge at C-6 and C-14 

and of the nitro substituent, the product obtained was investigated using 
I I H NMR. The H spectrum of this type of compound is usually rather simple 

since the signals are spread out over a large shift range. In this case, 

only one aldehyde resonance was observed, so we expected the N-formyl group 

to be exclusively! or f· However, some of the multiplets were rather 

puzzling to us at first sight (e.g. Fig. I). The problem was solved by 

a 2D J-spectrum which showed several pairs of identical coupling patterns 

(Fig. 2). This may be attributed to the presence of both the Zand E 

isomers of t?e formyl group. It may be expected that the formyl function 

has a neglectable influence on th_e conformation of the ethenoisomorphinan 

skeleton. From the 2D-experiment, we also · learned that the puzzling 

multiplets, actually, were overlapping multiplets of the Zand E isomers 

in a I : I ratio. 

Then with the use of a COSY spectrum all signals of both the Zand the E 

isomer could be assigned and from an analysis of the 
1
H coupling constants 

it could be concluded that the product consisted of a mixture of the Z 

and E isomers of 2 with the nitro group in position 7a and the etheno 

bridge between C-6a and C-14a. 

Sincerely yours, 

~ 
J.A. Peters 

0 
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Dr. Barry Shapiro 
TAMU NMR Newsletter 
Texas A & M University 
Department of Chemistry 

,College Station, TX 77843 
I 

Universitat Bern 
lnstitut tor organische Chemie 

CH-3012 Bern, Freiestrasse 3 
Telefon 031 654311 

Bern, January 7, 1985 

Postdoctoral NMR position available at July 1, 1985 

Dear Dr. Shapiro, 

With the installation of our new 400 MHz NMR spectrometer a postdoctoral 
research associate position is available for an applicant with a Ph.D. 
in chemistry, with extensive experience in magnetic resonance, ~articuiarly 
modern pulse techniques, and a strqng interest in chemical structure problems: 
The candidate should be cooperativ~ and experienced in computational analysis 
as well as in interpretation of NMR data ~sing larger computer s~stems. 

The position opens at July 1, 1985 and is free for a 1-2 years period, provided 
that the working permit, which is obligatory on non-Swiss candidates, can be 
obtained and that 'the government agrees. 

The candidate is expected to participate in NMR research projects and will 
have to solve complicated structural problems of the various research groups 
in our institutes. He will further assist in teaching and in maintenance of 
our NMR systems. 
The NMR laboratory at the University of Berne - which is placed in a nice 
landscape in the center of Switzerland - includes a new 400 MHz (Bruker AM 
400 WB) spectrometer, fully equipped for multinuclear operation, with an ASPECT 
3000data system and connected with an autonomous data station, a 100 MHz (Varian 
XL-100-15) machine and several low field CW-spectrometers. 

Interested applicants should submit two letters of reference, a copy of their 
thesis, a list of publications, a summary of special interest in the field 
of NMR and a curriculum vitae. 

Sincerely yours 
-:-"') -~ 
/-c'_,L;__, /J-/ r--

Pete r Bigler 

mailing address: 
Dir~ctor of the Institute of organic chemistry 
University of Berne 
Freiestr. 3 
CH-3012 Berne Switzerland 
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The 
Guelph-Waterloo Centre 
for Graduate Work in Chemistry 
Guelph Campus, Department of Chemistry, University of Guelph, Guelph, Ontario, N1G 2W1 519/824-4120 

Dr. Barry Shapiro, 
Department of Chemistry, 
Texas A&M University, 
College Station, 
Texas 77843 
U.S.A. 

Dear Barry, 

January 17, 1985 

Re: 31 P MAS NMR Spectra of Phosphine Complexes 

In this letter we will describe some 31 P MAS and CP-MAS experiments 
that we have been doing on our CXP-200 equipped with a CP-MAS probe. We 
found that the spectra could be acquired using normal acquisition with high 
power decoupling but the necessary recycle times were very long(> 10 min). 
By using cross polarisation we can cut this down to about 10-30 s. With 
good tuning the spect_ra were always visible after one pulse. 

In the figure, the bottom spectrum is that of a cis-PtCl2(Phospine)2 
complex. Because or' the fairly large anisotropy of the phosphorus atoms, 
the spinning side bands are about the same size as the 195Pt satellites. 
Clearly .this could be confusing in more complex spectra. The top spectrum 
is of the same compound but it was acquired using the . side band suppression 
pulse prog.ramme TOSS. PPG*. Both spectra are the sum of ·four . scans with a 
contact time of -0.5 ms. 

We feel that 31 P MAS and CP-MAS has much untrie~ potential especially 
for compounds which are insoluble or are fluxional, and further work is 
underway in 'our lab on some complexes with known crystal structures. 

J:i 1i,J__ 
R.E. Lenkinski, 
Manager 

Tim Allman 
/la 
* Tim Allman has written a Pascal programme which calculates and loads the 

required delays for TOSS.PPG based upon the 90° pulse and the meW'ed 
spinning rate. It will appear in the next ABACUS catalogue but~ 
we will send the progr~mme to those who are interested now up~4 1 o~ 
receipt · of an initialised floppy disk. : . ,~~A, 

SOUTHWESTERN ONTARIO NMR CENTRE I 

L 
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Prof. Dr. GERHARD HAGELE 
lnstitut fur Anorganlsche Chemie 
und Strukturchemle I 
der Unlversiti!it Diisseldorf 

Dipl. Chem. Michael Engelhardt 

Professor 
Bernhard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843-3255 
U S A 

Dear Professor Shapiro, 

4000 Dusseldorf, den 21.01. 19 85 
Universltlitsstr. 1 /26.42.U1 .32 
Telelon 0211 - 311-2288/2287 

.Telex 8 587 348 uni d 

Revised Version of the Spectral 
Analysis Program CYMPLOT 

we continued our interests for simulat,on and automated analysis of complex 
HR-NMR-spectra. We wish to present an up-to-date version of our program 
CYMPLOT, which stands for ~omposite particles with symmetry and plot option. 
The novel version will tackle single spins or groups of magnetically 
equivalent spins with I> 1/2 using chemical equivalence by factorization 
with up to 12 sy11J11etry elements (e.g. in D3h). CYMPLOT will now allow 
spectral simulations for higher nuclei (e.g . . 1H, 11B, 9 3Nb) which are of 
considerable interest to experimental chemists. Our recent development 
follows demands from TAMU-NMR-readers who showed activities in CD3-structures 
and similar Deuteronchemistry. CYMPLOT was tested using spectra and data 
of B2H6 published by Farrar, Johan~es~n and Coyle 1 ). Simulations and 
NMR-parameters are shown in figure 1. and table 1. CYMPLOT, designed in 
FORTRAN IV, running on a Telefunken computer TR 445, will handle cases like 
[ABCDE] 2 , [ABCX3] 2 , [AX 3] 3, [ABX9] 2 , with I = 1/2 or : 
(A 31.2 X] 3, [AB 912Xl and ABCDE 1X3 and of course more trivial cases. 
We would like to try our hands on the analysis and simulation of more 
practical systems, so problems of TAMU-readers are welcome. Interested 
groups are invited to send us magnetic tapes holding experimental lineshapes 
or, less preferable, original · calibrated NMR-spectra with .job descriptions. 
For reward we will return the magnetic tape with CYMPLOT and results from 
our studies. 

Yours sincerly 

(G. Hagele) (M. Engelhardt) 

L 

L 



Q 
C, ... 

I 

iJ 
ci 

C, .. 
ci 

C, 
~ 

ci 

C, ... 
ci 

C, 
C> 

ci 

C, 
C, ... 

C> .. 
ci 

- C> 
1J CD 
C • 
- C, .. ,, 
,: 
IJ C, -~ ,: . 
... o 

C, ... 
ci 

, ) ) ) 

© 118 Parameters Va 1 ues [Hz] at 100 MHz 

ll(vH -vH ) 450. 
t b 

IJH B 46.2 
b 

1
JH B 133 . 

t 
2J 

HbHt 
7.2 

2J 
HbHb 

0 

2J 
HtHt 

3. 

IJ 
HtB 

4. 

3JH H cis 14. 
t t 

3JH H tr 6. 
t t 

ZJBB -5. 
&2so.ou s200.oo 5t5o.oo 5100.00 5050,00 sooo.oo 4;50,00 ,aoo.oo ,aso.oo ,soo.oo ,1s11.oo 

Table 1. NMR-parameters for simulation of figure 1. Data were 

taken from ref .1 

~ H ', H Ht"-._ , , / 
® ' B,, , B 

' ,, ,, 
"-._ H / ',, H ,' 

H b 

@ 

1150, oo 1100. 00 1oso. 00 1000. oo aso. oo aoo. oo eso. oo eoo. oo 750, oo 700. oo eso. oo aoo. oo sso. oo 500. oo ,so. oo ,oo. 00 ss0. oo soo. oo 250. 00 

Fi~: Simulated spectra of B2H6 using the novel version of CYMPLOT A) and B) were simulated •,1ith a half-height width of 2.5 Hz and C) with 4.5 Hz 

A) bridging protons Hb B) terminal protons Ht C) boron spectrum (ref. 1. : T.C. Farrar, R.B. Johannesen and T. D. Coyle, J. Phys. Chern . .lli.U_, 281 (1968) 

w ..... 
...... 

I 
N 
0-, 



317-27 , ,_ 
rill 11 

College of Arts and Science 

Department of Ctiemistry 
UNIVERSITY OF MISSOURI-COl,.UMBIA 

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

Dear Professor Shapiro: 

January 22, 1985 

123 Chemistry Building 
Columbia, Missouri 65211 
Telephone (314) 882-2439 

20 Correlation Spectroscopy and 
Coupling Constant Signs 

The heteronuclear chemical shift correlation spectroscopy with 
homonuclear -decoupling in the proton dimension has been shown to provide 
a convenient way to measure the magnitude and relative sign of the 
coupling between proton and an additional nucleus X (e.g., JACS 1984, 
100,

1
7046) . . This application is particularly advantageous in cases where 

the .H spectrum is unresolved and the nucleus Xis of low abundance. 
The -advantages are (1) The proton signals are decoupled and (2) They are 
separated by the 13c signals in the other dimension thus eliminating most 
of the overlapping.. The following examples illustrate how satellites can 
be conveniently detected by this technique. 

2 

3 

3 .. 

lLJ~ 
\ 

:r: 
a.. 
Q 

Lr 

0 
N 

C! 
Cl 
N 

lfl 

f ~ 

~r-i---.--.---.---,--,---r--,r-,---,--,---,--r-..---,--,---.--,---,--r-~~ ~ 
I . 5::l l . .35 

Fig.1 (a)The 1H spectrum of tetra
phenyllead; (b) The portion of the 
1H-13c CSCM containing the signals 
of carbons and protons 3 and 4. Both 
the magnitude and the relative signs 
of the 207Pb-13c and 207Pb-1H 
coupling constants have been 
determined. For position 3, the 
Pb-C and Pb-H couplings are of the 
same sign, while for position 4, 
the couplings are of opposite 
sign. 
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Fig. 2 Aliphatic portion of the 1-D 1H spectrum for the Pt complex 
shown together with expansions of two sections of the 1H-13c CSCM 
contour plot. Only one Pt-H coupling constant for the 1H at 2.0S can 
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be determined from · the 1-D spectrum, however, all the Pt-H coupling 
constants are av~ilable from the 2-0 experiment. Homonuclear J 
couplings have been eliminated except for nonequivalent geminal protons, 
i.e., 8 and C, by the selective flip of distant protons. Positions of 
peaks are determined by chemical shifts and heteronuclear J couplings 

with the 195Pt spin. The contour maps show that JH Pt and JC Pt 
have opposite signs, while for position 8 the couplfngs are o~ the same 
sign. The protons on carbon Care not coupl~d to Pt, however, the 
geminal coupling constant is directly measurable. 

Sincerely yours, 

~ 
Richard B. Taylor 
NMR Spectroscopist 

(\. -- Lu r.Av--
T~. Wong 
Associate Professor 
of Chemistry 
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Dr. B.L. Shapiro, 
TAMUNMR Newsletter, 
College of Science, 
Texas A&M University, 
COLLEGE STATION, TX. 77843. 

Dear Dr. Shapiro, 

U.S.A. 

2~5-273 Wellington Road 
Mulgrave, Victoria, Australia 3170 
P.O. Box 264, Clayton 3168 
Telephone 560 7066 

File: 107-80 

11th January, 1985 

re: TRANSMISSION OF SPECTRA BETWEEN A BRUKER 
ASPECT COMPUTER AND A COMPUTER WITH A 

FORTRAN 77 COMPILER 

In our work using Bruker WP and CXP200 spectrometers, we have much 
recourse to storing large numbers of spectra on such media as magnetic 
tape, or to process the spectral data using other packaged software 
than that provided by Bruker. We have decided to use our in-house 
VAX 11/780 computer system for both and have developed a program, 
named VAXNET, which emulates the Bruker supplied program, SPECNET, 
on the VAX. As this program may be of general interest we describe 
below some of its features. 

Apart from specific system routines, the program is essentially 
written in Fortran 77 and should be readily adaptable to different 
computer operating systems. It provides for multiple file transmissions 
from, and 1to, an Aspect using SPECNET. Multiple file transmission 
from an Aspect is accomplished using normal automation routines, 
while multiple file transmission to the Aspect is restricted to files 
with consecutive extension numbers . starting from .001. A more 
comprehensive error message system than that supplied by SPECNET is 

· provided. The data are stored as it is received in the user directory 
area of the VAX disc with the file name constructed from the file 
definition table transmitted by SPECNET. As the 24-bit data words 
are distributed over four 8-bit bytes in the files, this being the 
method of transmission by SPECNET, the data words of the original 
spectrum or f.i.d. will have to be reconstructed for data manipulation. 
This method of storage of the transmitted file has been adopted to 
facilitate the two-way transfer of spectra, as most of our spectra 
which will be transferred to the VAX will be stored on magn~tic tape 
for later retrieval. 

We have successfully used this program for bidirectional transmission 
of files ranging in size from l-16k using both the FTQNMR and DISCXP 
programs. The length of the RS232 transmission line has limited us, 
so far, to a baud rate of 2400. 

We will be submitting this program to ABACUS, the Bruker users group, 
in source form only, with detailed release notes. 

Please credit this letter to Professor Ian Rae's account. 

Yours sincerely, 

C.P. LLOYD 
Senior Research Officer 
BHP Melbourne Research Laboratories 

L 

L 
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The NMR evolution continues: 

Full automation in NMR 
sample handling. 

Higher speed, full automation and more 
versatility make the new AM the most 
advanced NMR spectrometer ... period. 
Again Bruker pushes the 
frontiers of high field, high 
resolution NMR instrumenta
tion to new, unequalled levels. 

Based on the concepts 
of the already success
ful AM series, 
including the only 
proven 500 MHz 
system (over 30 
installed worldwide), 
we are now intro
ducing these new 
AM system features: 
Mega-Speed data 
traffic-via fiber optics 
- a superfast array 
processor, a new 
pulse programmer, 
incremental phase 

shifting, a CP/MAS accessory, 
ultra-low loss dewar system, 
and automation features 
previously unobtainable. For 
research and routine work the 
AM is the system of choice 
if you are looking for a high 
productivity spectrometer with 
true multi-user capability. 

Here are some features you 
would not want to miss: 

User-friendly, menu-driven 
software 
Keyboard control of all 
parameters 

· 14" color raster scan 
display 
Multipen digital plotter 
Automated shim, observe, 
lock and spin control 
160 MByte hard disk and 
streaming magnetic tape 
Ethernet data link 
MAS up to 500 MHz 
Helium holdtime up to 
9 months 
60-sample changer, 
and more. 

At Bruker Instruments the 
NMR evolution continues. 
Take advantage and 
demand proof. 

Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 

In Europe: Bruker Analytische 
Messtechnik GmbH, Silberstreifen, 
D-7512 Rheinstetten 4, W. Germany 

NM R systems designed to solve problems. 



For Liquids, Solids and Imaging. 
AM Series Spectrometers: 
For simplicity, versatility and pro
ductivity in high resolution NMR, 
Bruker offers a series of auto
mated microprocessor-con
trolled spectrometers. Features 
include advanced pulse pro
grammer, automated shim and 
lock system, autosampler, time 
sharing, bit-slice CPU, high 
speed array processor, 14'' color 
display and fast dedicated proc
essor, extensive software, and a 
choice of supercon magnet 
systems from 200 to 500 MHz. 
Perfbrmance characteristics 
include high sensitivity, excellent 
resolution and superior stability. 

MSL Series Spectrometers: 
For unparalleled flexibility in 
NMR, Bruker has developed a 
true multipurpose spectrometer. 
The series allows a choice of 
frequencies from 90 MHz to 
400 MHz, and provides the high 
power and speed necessary 
for even the most demanding 
experiments. All system 
parameters are supervised by 
distributed processors for data 
acquisition, spectrometer 
control and display functions. 
Experiments include CP/MAS, 
wide line, multipulse line
narrowing, HR-NMR, 20, 
imaging_ and more. 

NMR Imaging Systems: 
For in-vivo spectroscopy and 
NMR imaging, Bruker Medical 
Instruments offers a versatile 
console with a comprehensive 
line of horizontal magnets-from 
fields of 1.5T to 4. 7T and bore 
sizes from 300 mm to 1000 mm. 
The Biospec system offers multi
nuclear capability, FT imaging, 
flexible pulse programming and 
a powerful data handling facility. 
In addition, complete NMR 
imaging systems for industrial 
applications are also available. 
Write for details and 

· applications. 

eC:i .to· solve woblems. 



HARVARD MEDICAL SCHOOL 
Associate Professor of Physiology 

and Biophysics in the 
DeparJmerit of Medicine 

D1rect01; NMR Laboratory 

JoANNE S. INGWALL, PH.D . 
221 Longwood Avenue 

Boston, MassachuseJts 02115 

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

Re: ATP reaction rates in the isolated heart 

Dear Professor Shapiro: 
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BRIGHAM AND WOMEN'S HOSPITAL 
75 Francis Street 

Hos/011, ' . .'assachuselts 021/5 
Telephone (bl?) 7l2-/975 

January 6, 1985 

To assess the relationship between mitochondrial ATP synthesis and creatine 
kinase flux in the heart, we used the 31P-NMR technique of magnetization 
transfer to study reaction rates in the isolated rat heart at five levels or 
cardiac performance. Isolated hearts, placed in the bore of an NT-360 
spectrometer, were perfused with Krebs-Henseleit buffer (without phosphate) 
and designed to develop a rate-pressure product (RPP) that ranged from Oto 
45,000 mmHg/min. Spectra were obtained after saturation at the (CP) or 
(y~P)ATP resonances for O to 4.8 seconds. When the (y-P)ATP resonance was 
saturated (Figure 1A and 1C), CP magnetization fell exponentially with 
respect to time, reflecting in part the transfer of 31P from CP to (Y-P)ATP. 
The slope or the exponential decay was greater for the hearts that developed 
a RPP of 45,000 mmHg/min (example given in 1C) than for the hearts subjected 
to KCl arrest with a RPP of O (1A). Also, inorganic phosphate (Pi) 
magnetization decreased with respect to saturation time at (y-P)ATP, partly 
reflecting the rate of ATP synthesis (1C). When the CP resonance was 
saturated, (y -P)ATP magnetization decreased (1B), due to the reverse 
direction ot" the creatine kinase reaction. 

All data were fit to the 2- site chemical exchange model of Forsen and Hoffman 
(1963). The T1 values for CP and (y-P)ATP were 2.06 + 0.13 and 0.75 ± 0.08 
sec (N=22), respectively, and showed no dependence on cardiac performance. 
These results are in accord with those from Nunnally and Hollis (1979). As 
the RPP varied from Oto 45,000 mmHg and oxygen consumption rose from 5.9 to 
45.8 µmol 02/gram dry weight/min, the rate constant for the fo:rward creatine 
kinase reaction, k(for), increased from 0.27 to 1.30 and the reverse rate 
constant, k(rev), increased from 0.31 to 1.14 sec-1. Figure 2 shows the 
relationship between creatine kinase flux and cardiac performance. The 
discrepancy between the fo:rward and reverse fluxes was unexpected and 
probably apparent, owing to ATP participating in reactions other than 
creatine kinase. Indee.d, simultaneous double saturation at both CP and Pi 
may generate new values for the reverse flux that match those for fo:rward 
flux (Uguroil et al, 1984). 

Rates 
RPP 
low 
sec. 
from 

ot· ATP synthesis were estimated only for six hearts that developed a 
greater than 23,000 mmHg/min because 01" the low Pi signal in hearts at 
levels of cardiac performance. The mean T1 value for Pi was 0.81 ±. 0.26 

Estimates of ATP synthesis from NMR were similar to values calculated 
oxygen consumption and an ADP:O ratio of 3:1. 
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These studies 
can be adapted 
results suggest 
ATP synthesis in 

Sincerely, 

demonstrate that the NMR technique of magnetization transfer 
to the study of ATP reaction rates in the intact heart. Our 
that the creatine kinase reaction is coupled to the rate of 

the heart at different levels of cardiac performance. 

cJ,01t1,,._Ce6itd. ,., 
John A. Bittl, M.D. 
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Figure 1: Stacks of NMR spectra 
after saturation at CP or (y- P)ATP 
for Oto 4.8 sec from KCl-arrested 
(A,B) and high workload (RPP= 
45,000 mmHg/min) hearts (C). 
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Figure 2: Relationship between crea:ine 
kinase flux and cardiac performance in 
the isolated heart. 
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The University of Arizona 

College of Arts & Sciences 
Faculty of Natural Sciences 
Department of Chemistry 
Tucson , Arizona 85721 

1985 

1885 

· A Proud Hl'ginning 

January 4, 1985 

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

Re: 2D NMR Studies of a a-Selective Cyclic Enkephalin 

Dear Professor Shapiro: 

The cyclic pentapeptide tyr-D-pen-gly-phe-D-pen (DPDPE) has been found to . 
be the most a-selective enkephalin. A knowledge of the solution conforma
tion will be most important in understanding the binding. The proton chemical 

shift assignments were based on the COSY technique (D2o solvent;WM-250 NMR). 
To remove the ambiguities in the assignments of the Ha and CH3 groups of the 
D-pen2 and D-penS, the 2D NOE spectrum (which is reproduced here) was . 
also obtained. The decoupler was set for selective irradiation of the H2o 
resonance and the mixing time was set to 0.96 sec. The results of these 
experiments and the distance constraints are being used to obtain an energy 
minimized conformation. 

Please credit this contribution to Mike Barfield's subscription. 

Sincerely yours, 

Victor 
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University 
of 

DelavVare 

DEPARTMENT OF CHEMISTRY 
NEWARK, DELAWARE 19716 

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

January 23, 1985 

Line Narrowing of Polymer Composites 

Dear Barry: 

Enclosed is the 19F NMR spectrum of a polymer composite of 
poly(tetrafluoroethyle~e) {PTFE} and an inorganic filler. It was obtained 
by Larry Kasuboski, a graduate student in my laboratory, using the 
eight-pulse cycle of Rhim, Elleman and Vaughan to suppress dipole-
dipole interactions among . the fluorine nuclei. The spectrum shows 
a classic axially symmetric powder pattern, which is quite similar 
to spe~tra of highly crystalline PTFE ~eported in the literature. 
Most samples of PTFE available tend to be semicrystalline because 
they have been melted at some time. During recrystallization an 
amorphous portion is almost inevitably produced. From the NMR point 
of view the presence of an amorphous region is easily detectable as 
a rather prominent , feature superimposed on the spectrum of the 
crystalline regions. Thus, it was a surprise to us to see such a 
spectrum indicative of a highly crystalline material when we examined 
the composite. It does not appear to be a physical mixture when 
examined visually, however it may be extremely finely divided. 
If it is not a physical mixture of so-called "virgin" PTFE with 
the second component, the fact that NMR shows it to be highly crystalline 
is indicative of an interesting effect of the preparation process 
under which this commercial material was made. This is, of course, 
a first result, and we are proceeding with further investigation of 
composites. 

Best regards with the journal under its new name. 

Yours truly, 

Cecil Dybowski 
Associate Professor of Chemistry 

sr 
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LABO~ATORIUM VOOR FYSISCHE CHEMIE 

PACUL TEIT DER WISKUNDE 

EN NATUURWETENSCHAPPEN 
KATHOLIEKE UNIVERSITEIT 

NIJMEGEN, NEDERLAND 

Uw kenmerk Uw brief van 

Onderwerp 

Dear Prof. Shapiro~ 

r 

L 

Tocmoolveld 

652S ED Nljmegen 
Telefoon (080) SS 88 33 

Prof. B.L. Shapiro 
Texas A & M University 
College of Science 
COLLEGE STATION, Texas 77843 
U.S.A. 

. Ona kaunerk 
U9137/WV,AK,EdB/DvdWDatum 

January 16, 1985 

Re: Two-dimensional exchange NMR in rotating solids: 
A technique to study slow mo.lecular reorientations 

With 2D-exchange .NMR o.ne can correlate the frequency w1 of a certain spin 

packet during the evolution time t
1 

to the frequency w
2 

of the same spins 

7 

..J 

during acquisition. If w1. = w2 the spins give rise to a diagonal peak at (w 1 ,w2), 

if w1 'f w
2 

then a cross-p~ak can be found at (w
1

,w
2
). Molecular reorientations in 

a solid can cause a change in frequency if during the exchange delay the chemical 

shift tensor has changed its position relative to the magnetic field. Fast magic 

angle spinning, however, eliminates the orientational dependence of the resonance 

frequency, at least ·if we have a less abundant spin, proton decoupled experiment 

in mind. On the other hand, magic angle spinning is desirable from the viewpoint 

of resolution and sensitivity. Fortunately, with slow MAS the orientational 

dependence of the resonance frequency is manifest in the spinning sidebands. 

Straightforward application of the 2D-exchange technique to a slowly rotating 

solid, however; yields a two-dimensional spinning side band pattern with spinning 

sideban~s everywhere (top left of figure) because due to the spinning the 

frequency of a spin at the beginning of the acquisition time t 2 differs from its 

frequency at the end of t 1. The solution is to make the exchange delay time 

exaetZy an integral number of spinner revolutions. 

For. the technical details we refer to the reference I, the result is shown in 

top right of the figure: in the absence of slow molecular reorientations only 

,.------.., 

L 
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LABORATORIUM VOOR FYSISCHE CHEMIE Toernooiveld, Nijmegen 
Telefoon (080) 55 88 33 

PACULTEIT DER WISKUNDE 
EN NATUURWETENSCHAPPEN 
KATHOLIEKE UNIVERSITEIT 
NIJMEGEN 

Geadn:sseerde 

Prof. B.L. Shapiro 
Ons kenmerk 

U9137/WV,AK,EdB/DvdW 
Datum 

16...:1- 1 85 

diagonal peaks. Reference 1 shows the first suc·cessful application of this 

technique to the molecular rotation of dimethyl$ulfone. 

Blad No 

- 2 -

Here we want to report preliminary results on polyoxymethylene (a 

connnercial product from Hoechst)[ 2 ] . The lower half of the figure .shows the 

appearance of cross-peaks in P0M with exchange delay times of 2-3 seconds. The 

temperature dependence suggests that the_ cause is indeed a slow, large 

amplitude molecular reorientation and not 13c - 13c spin diffusion. We believe 

that the molecular reorientation detected here has to be associated with the 

a-relaxation in polyoxymethylene. From dielectric loss data one infers for this 

relaxation a frequency of motion of~ 0.1 Hz at so0 c. 

-w .S. Veeman 

111f¥ li.M. Kentgens E,,- de Boer 

[ 1] A.F. de Jong, A.P.M. Kentgens, W.S. Veeman, Chem. Phys. Lett. 109 (1984) 337. 

[ 2] A.P.M. Kentgens, A.F. de J~ng, E. de Boer, W.S. Veeman, to be published. 

Figure Caption , 

top Zeft: 13c 2D spinning side band pattern for hexamethylbenzene, exchange 

delay equals non-integral .number of spinner revolutions. 

top right: 

bottom: 

spectrum when exchange delay is 8 spinner periods [ 1]. 
13 

C spectra of bulk polyoxymethylene at two temperatures and two 

delays, the delays are an integral number of spinner revolutions. 

Each spectrum took 2 days of acquisition. 
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DEPARTMENT OF HEALTH & HllMAN SERVICES Public Health Service 

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

Dear Barry: 

National Institutes of Health 
National Cancer Institute 
Bethesda, Maryland 20205 

January 8, 1985 

With this contribution, we hope you will remove Otto Gansow 1 s subscription 
to the TAMU NMR newsletter from your "pink list". 

Subject: 57Fe NMR: Biolo~Jical Incursions 

Rolf _Tschudin has produced for us a new low frequency probe for the 
Nicolet 500 MHz spectrometer. That, in conjunction with addition of 
tuned filter boxes to the receiver console have markedly improved the 
57Fe NMR sensitivity. Before and After spectra for .!_-butylferrocene 
are shown below. 

The new probe, tuneable between 14.5-22 MHz, features a deuterium lock, 
temperature control, and a horizontal, 10 mm solenoidal coil. Overall, 
signal~to-noise improved from 4:1, Au 1;2=2Hz, to 20:1, Au lL2=4Hz. 
In our current work, line w-i dths have been seen to be large for heme 
proteins. 

The chemical shift for myoglobin-CO appeared at 8234 ppm vs. Fe(C0)5. 
Temperature dependence of chemical shift is substantial for all 
Fe-57 resonances measured to date, 10-50 Hz per 0 c. 
Otto Gansow ... La~tzer 

~ /.J.---y;J 

Ted Becker Rolf Tschudi n 

--··7-;;[ 

200 Scans 
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Texas A&M University NMR Newsletter - Book Reviews 

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

"Solid State NMR for Chemists" 

by 
Colin A. Fyfe 

University of Guelph, Guelph, Ontario, Canada 

C.F.C. Press, P.O. Box 1720, Guelph, Ontario, Canada NlH 6Z9. 
1983; 593 pages; CDN $65, US $55, plus $5 postage and handling. 

Professor Fyfe, one of the world's leading researchers in the field of solid 
state NMR, has written this text to describe to a chemical audience the various 
experiments and techniques available in this field. This is particularly 
appropriate since the more recently developed solid state NMR techniques · have 
considerable potential in different areas of chemistry. Although many chemically 
oriented publications have appeared in recent years, these techniques have not been 
fully exploited and new techniques are continually appearing in the literature. 
Other books which contain rigorous theoretical descriptions of solid state NMR 
appear to be written for a physical audience and may not be appealing to a general 
chemical audience. This book should be of great interest to the chemist with some 
knowledge of liquid state NMR who desires to explore the various solid state NMR 
experiments. It should help this person to determine the different types of 
information which may be obtained in applications to areas of chemical interest. 

The field of solid state NMR covers wide ranges 
phenomena, NMR · techniques, and classes of samples. 
intimately interwoven, the organization of this volume 
straightforward. Nevertheless, Fyfe has authored an 
gold-mine of information on applications as well as a 
state NMR techniques. 

of atomic nuclei, physical 
Since these topics are 

may, of necessity, not seem 
excellent text which is a 
convenient source for solid 

The book is divided into nine chapters, each being an admixture of the above 
topics in a progression of advancing modernity and increasing technical 
complexity. The first chapter classifies solid systems in terms of molecular 
ordering and motions ( crystalline solids, amorphous solids, etc.) and briefly 
describes the different nuclear spin interactions which affect the width of the NMR 
signal.The second chapter is concerned with abundant spin-(1/2) nuclei (such as lH 
and 19F) in solids yielding broad NMR lines. The effects of motion on the magnetic 
dipole-dipole interaction are discussed in terms of the second moment of the NMR 
line and relaxation times~ 

The third chapter deals with NMR spectra from quadrupolar nuclei (such as 2H 
and llB). The fourth chapter treats line narrowing experiments on solids 
containing abundant spin-(1/2) nuclei. These techniqu_es include magic angle 
spinning and pulse sequences (as WAHUHA). Chapter five treats "dilute" nuclear 
spin-(1/2) systems (mainly 13c), where homonuclear ·magne.tic dipolar interactions 
are unimportant, studied with proton decoupling and cross polarization. 



The si.xth cha pte r basic;1l ly extends this topic by including magic :rngle 
spinning in 11ddition to cross polnrizat .!. on :md proton decoupling (i. e ., Cl'/MAS). 
High resolution spectra are obtaine d on powder samples since . the magic 11n6 J.e 
spinning removes the effect of chemical shift anisotropy. This is a techniques 
chapter, concentrating on descriptions of the various sample spinning systems. 

The next chapter describes many specific applications of CP/MAS 
measurements, mainly on dilute nuclei such as 13c and 29si. It is, by far, the 
longest chapter in this book. Chapter eight extends the simple CP/MAS experiment 
of chapter six to include non-protonated carbon selection, spinning sideband 
suppression, relaxation time measurements, dynamic nuclear polarization, etc. 
The last chapter gives an introduction to the relatively new topic of 
line-narrowing magic angle spinning experiments on quadrupolar nuclei such as 2H, 
27Al, llB, 23Na, 170, etc. Except for 2H, these measurements are applicable 
mainly to inorganic and geologic samples. 

This book describes the solid state NMR techniques, both theoretically and 
experimentally, to the chemist. Each chapter contains many references and 
describes many applications of these techniques. It is a first-class exposition 
of solid state NMR in chemistry. As such, it belongs on the bookshelf of 
chemists interested in nuclear magnetic resonance. 

January 1985 

D.E. Woessner 
Mobil Research and Development Corporation 
Dallas, Texas 

Department of Chemistry 
University of Denver 

Denver, CO 80208 
303-871-2980 

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

RE: Position Available 

Dear Barry: 

January 22, 1985 

We have available immediately a postdoctoral position for NMR and 
EPR studies of metal-radical interactions in biochemical systems. 
Experience with biological separations is desirable. We have a Chem
nagnetics A200 NMR, Varian E9 and IBM ER200 X-band EPR, and homebuilt 
Q-band and pulsed EPR instruments. If you know of someone who is qual
ified and interested in such a position, please ask them to contact 
us. 

Sincerely, 

M---
Gareth R. Eaton 
Professor 

fanol:J 
Sandra S. Eaton 
Visiting Professor 

317-44 
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UMEA UNIVERSITET 
Avdelningen for organisk kemi 

Telofon 
090·165000 

Prof. B.L. Shapir6 
Texas A&M University 
Department of Chemistry 
College Station, Texas 77843-3255 

Dear _Barry, 

UNIVERSITY OF UMEA 
Department of Organic Chemistr)' 

Telephone 
46 • 90 • 16 50 00 

Ja,n 24 

1985 

Si-Li Scalar Coupling In Phenyl-substituted Silyl Lithiums; 
Quotations .to"TAMU". 

We have recently been performing some variable temperature NMR 
studies of group IV metal lithiums. Not only h~s the wheather 
been perfect this winter for handling reactive anions and tuning 
cold probes, but we have also managed to get a full-proof 
evidence that phenyl-substituted silyl lithiums exist as 
monomers. A nice Si- 7Li quartet is obtained at low temperature 
( < 19 3 K) indicating a covalent contribution to the bonding. The 
Si- 6Li triplet is shown as a comparison. The coupling averages 
out at incresing temperatures depending on the ethereal solvent 
and the degree of phenyl-substitution. Interestingly, 7Li 
quadrupolar relaxation is unsufficient to average the coupling 
using these conditions~ 

It is also very nice to get experimental data published in JACS, 
especially if you are one of the authors. It is not equa 11 y nice 
to find your own original data published without your permission 
and cited as "Edlung, U .. , disclosed in a letter to Prof. B.L. 
Shapiro Sept. 27, 1979" ( JACS 1983,l_Q_~,6895). And I do not refer 
to that my name was spelt incorrectly. 

Postal address 
S-901 87 UMEA 
Sweden 

Post giro account 
t 56 13 - 3 

Best regards 

Ulf Edlund 

Ulf - Please seep. 46. 

i \ 
I 
I 

\ 

\ \ 

~ \ 

~Yv 

B.L.S. 
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NSF Initiative in Supercomputers 

With Irwin Kunz and Larry Crooks I recently attended an NSF workshop on 
the use of supercomputers in the biological sciences. The workshop was 
attended by about 50 scientists and the purposes were to advise the biological 
science divisions of NSF concerning application of funds mandated by Congress 
for supercomputers; and to inform the scientific community on what is 
available. It ls for the latter reason that I write; while this workshop was 
oriented toward the life sciences I assume · that the situation may be similar 
for chemistry and physics. 

At this moment it is relatively easy for U.S. scientists to get several 
hours of time on supercomputers at any of three centers (University of 
Minnesota; Purdue; Boeing),. either in some cases administratively, for some 
NSF grantees, or by peer review proposals. Time is relatively plentiful 
because it has already been purchased by NSF, but hard cash for such things as 
local computers or programmers within your group is as scarce as ever. These 
centers are oriented towards Fortran 77 programs ·which sho1,1ld run on 
supercomputers . without modification, and they can probably give you some help 
in increasing efficiency of such programs whJch generally run at from a few, 
to more than one hundred, times faster than on a VAX. You . do not have to be 
an expert in supercomputers to get started. For information contact the 
Office of Advanced Scientific Computing of NSF and the NSF division in your 
area of research (don't call me!). 

Unfortunately communication currently is by mail or 1200 baud telephone 
though connection to 56 Kbaud Arpanet lines is expected • . The Workshop 
recommended, among other things, that 56kbaud networking be implemented 
rapidly and felt that this would be suitable for_ most usage, though )1 Mbaud 
would be desirable; that this Initiative should not result in seriously 
decreased support for needed local facilities; and that access be available to 
foreign researchers . Shortly the NSF will set up two to four new centers 
devoted to this program. · 

Alfred Redfieid 
Graduate Department of Biochemistry 
Brandeis University 
Waltham, Massachusetts 02254 

Quotation of Results Appearing in the TAHU NMR Newsletter. 

Newsletter readers ar.e once again directed to · the policy regarding quotations of 
results which appear in the TAMU NMR Newsletter, as outlined on the . bottom of 
the front cover of each month's issue. It is a matter of concern that this 
policy be scrupulously maintained, and a fairly pointed letter has been sent to 
the individual guil.ty of . breaching this matter of policy in the instance 
r eferred to in Dr. Ulf Edlund's which appears on page 45. Fortunately, these 
instances of illicit quotation of Newsletter contents are very rare. 

B.L.S. 
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January 21, 1985 

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

Inprovement of Nl'-200 NMR Lock Unit and RE!IlOval of Low Band 
Observed Spikes 

Dear Professor Shapiro: 

Recently when we tried to observe platinum or tellurium NMR 
signals, we found that ourw-spectra contained many spurious · ' 
additional spikes. 

The observed spikes, which obliterated platinum and tellurium · 
signals, were generated at 10.7 MHz intervals by the lock mixer 
printed circuit board. These hanronics generated by the Class C 
transistor amplifier could not be filtered out because they were 
traveli

1

ng on the power supplies and grounds. The spike problem 
was solved by replacing the Class C arrplifier with a Class A 
arrplifier powered by the +15 volt supply (Figure 1). This change 
with the addition of .022 µf capacitors directly across the 
integrated circuit chip's power supply and ground pins eliminated 
the hanronics and irrproved the power supply and ground isolation. 

Another irrprovernent was made on the lock transmitter pulse shape 
and stability by adding .022 µf capacitors across the integrated 
circuits on the lock transmitter printed circuit board. The 
board's transistors Ql and Q2 (2N3904's) were replaced by higher 
gain and higher frequency transistors (MPS6515's) to irrprove pulse 
shape. Also, resistor Rl was increased from 1K ohms to 2.2K ohms 
to center the input waveform about the I.C. 's trigger point (1.5 
volts) so the output would have greater drive at the fundamental 
frequency • . This greatly reduced the losses in the lock receiver. 

These changes to the lock transmitter and lock mixer boards 
increased signal levels at the frequency of interest while 
reducing spurious frequencies when tuned for maxirrn.lffi clean 
signals. · 

Sincerely yours, 

Kenneth R. Keymel 
Industrial Laboratory, Building 339 
Kodak Park 
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Dear Barry: 

stereochemistry of Homoketonization revealed by vicinal Jen 

Herewith my response to the barrage of colored letters. 
In my previous submission passing reference was made to vicinal 

antiperiplanar 13c- 2H coupling and this feature has been helpful in some 
recent work. To determine the stereochemistry of cyclopropoxide cleavage 
(homoketonization) in various polycyclic systems, we have utilized the 
observed vicinal 13c-2H coupling which is known to be dependent on the 
dihedral angle in the usual fashion. To illustrate the matter the following 
should suffice: fl, ']) J.-1 
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Alternatively, one can employ the deuterated analog of the cyclopropoxide 
with protio base to obtain the corresponding products with the Hand D 
interchanged in each. In this way inversion (path~) and retention (path P.) 
of configuration upon cleavage can be distinguished provided the orientation 
of the Hor D can be determined unequivocally. In the systems with which we 
have been concerned, the 13c-o vicinal coupling affords the requisite 
information. As an example, la upon cleavage with KOD/.t,-BuOD gave 2 while lb 
with NaOH/MeOH gave 3. One resolvable vicinal coupling was observed in each 
case as indicated; the isotope shifts in ppb (± 5) are also given. The 
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0 
resolved couplings reveal the anti periplanar 13c and 2H nuclei showing that 
the cleavage of 1 proceeds with inversion of configuration at c-4. This 
method has been employed in several related systems to establish the 
stereochemistry of ketonization. A neat feature is the fact that it can be 
done in two ways to strengthen the evidence. 

1 trust that this will reinstate my subscription. 

-·-Since:r;.e-iy, 

~~~S. 
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Dipolar Rotational Spin-Echo 13c mm 

Dear .Barry: 

We continue to characterize molecular motions in solids by measuring ~arbon dipolar tensors 
a·t natural abundance using dipolar rotational spin-echo 13c nmr at 15 .1 MHz. This is a two
dimensional experiment in which, during the additional time dimension, carbon magnetization 
is allowed .to evolve under the influence of C-H coupling while H-H coupling is suppressed by 
homonuclear multiple-pulse decoupling. ·· Recently we have switched from WAHUHA decoupling of 
the protons to a semi-windowless MREV-8 version, and have observed a ·substantial improvement 
in refocusing. We now detect dipolar echos with 60-70% refocusing after 16 MREV-8 cycles, 
even for systems with tightly coupled protons (figure, left): This is a 50% improvement over 
refo,cusing using WAHUHA decoupling on the same systems. The improvement makes feasible collec
tion of data over several echo periods. For rigid systems with no slow motions, the ·c-H Pake 
doublet is the same whether characterized by the first or second echo (figure, right). 

Sincerely, 

.Jacob Schaefer 
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QE300 

GE Peiformance! 
1n, 13C, AF.I; and2D NMR in¼ hour-autmnatically. 

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

A 1 H spectrum, l3C spectrum, 
an attached proton test (APT), 
and a 1H-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% CDC13 in 
a 5 mm tube. 

Use Compusbim 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 reliable, 
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. This 
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. 

.G E N E RA L • ELECT R I C 



GX Series FT NMR· Systems 
Why do two experiments when one will do?* 

I · COSY NOESY · · f 
BLOCK 1 BLOCK 2 NOESY . · . 

• Si,nultaneous acquisition of COSY 
and NOESY 

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

0 
II 

0 

Rotenone 

0 

New techniques are easy to implement 
on a GX Series NMR Spectrometer. Ask 
today about your application. 

c.JEOL 
Serving Advanced Techriotogy 

11 Dearborn Road, Peabody, MA 01960 
(617) 535-5900 
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