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WILMAD 

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

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

TAMU NMR NEWSLETTER ADVERTISERS 

Bruker Instruments, Inc. 
JEOL Analytical Instruments, Inc. 
Nicolet Magnetics Corp. 
Varian Instrument Division 
Wilmad Glass Company, Inc. 

- seep. 8 
- seep. (i) and outside back cover 
- see inside back cover 
- seep . 24 
- see inside front cover 

TAMU NMR NEWSLETTER SPONSORS 

Abbott Laboratories 
The Br.itish Petroleum Co . , Ltd. (England) 
Bruker Instruments, Inc. 
JEOL Analytical Instruments, Inc. 
Dr . R. Kosfeld, FB 5 Physikalische Chemie, University of 

Duisburg, D-4100 Duisburg 1, Germany 
The Lilly fesearch Laboratories, Eli Lilly & Co. 
The Monsanto Company · 
Nicolet Magnetics Corp. 
Shell Development Company 
Unilever Research 
Union Carbide Corporation 
Varian, Analytical Instrument Division 

TAMU NMR NEWSLETTER CONTRIBUTORS 

E. I. DuPont DeNemours & Company 
Eastman Kodak Company 
HITACHI, Ltd. 
Intermagnetics General Corporation 
The NMR Di scussion Group of .the U.K. 
The Procter & Gamble Co . , Miami Valley Labs 
Programmed Test Sources, Inc. 
Xerox Corp ., Webster Research Center 

DEADLINE DATES : No. 270 
No . 271 

2 March 1981 
6 April 1981 

All Newsletter Correspondence, Etc : , Should be Addressed To: 

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

A U T H O R I N D E X TAMU NMR NEWSLETTER NO. 269 

Aime, S; ........ . ..... .... 29 
de Bie, M.J.A .......... . . 5 

La Mar, G. N .. . .......... 17 
Lambert, J. B ............ 45 

Brevard, C ... . .. . . ... . ... 11 Laszlo, P ................ 39 
Buchanan, G. W ........... 19 Limouzin-Maire, Y ..... ." .. 3 
Buckingham, M. J ...... .. . 33 Maffi, D . ... . .. ..... ... .. 1 
Chasteen, N. D .... ....... 26 , Marshall, A. G . . . . ....... 15 
Cochran, D. W . ..... .. .... 18 Mil one, L. . .. . ........... 29 
Dumoulin, C .............. 35 
Eaton, G. R ...... ; .. . ... . 31 
Eaton, S. S ...... ..... .. . 31 
Field, L. D ... ........... 27 
Folajtar, D. A ... .... ... . 26 

Nakashima, T .. .......... . 43 
Necciari, J ........... .. . 3 
Osella, D ................ 29 
Pfeffer, P. E ...... . . .. .. 47 
Riddle, R. M ..... . .... ... 21 

Giuliani, A .. ..... .. . ... . 1 Santillan, R. L . ....... .. 36 
Gui doni, L..... . . . . . . . . . . 1 Sardella, D. J ........... 13 
Hawkes, G. E ... . .. ..... .. 33 
Hicks, K. B ....... .. . .... 47 
Jakobsen, H. J .......... . 22 

Schimpf, R . .............. 11 
Seykens, D . .. .. '. . . . . . . . . . 5 
Smith, W. B . ..... .. .. . ... 10 

Joseph-Nathan, P ......... 36 
Kaiser, R . ... ..... ..... .. 41 

Vagenas, A. R .. ...... .. .. 45 
Valentine, K. M .... ... ... 47 

Kovac, C. A .. . ........ .. . 27 Viti, V ......... .. .... ... 1 
Krugh, T. R . . ... . ........ 51 Zens, T ... . .. . ..... ...... 49 

( i) 

FTNMRwas 
'' never hard:' 

only certain 
samples were. 
. .. . Now with the low cost 

.JEOL FX60QS System 
High Resolution Solid State 

NMR becomes routine 



269-1 
lSTITUTO SUPE RI_ORE DI SAN IT A' 

ROM A 

Viol,- l~errinu f·. lem,,299 

1.,1 4990 
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Prof.B.L.Shapiro . 
Department of Chemistry 
Texas A§ M University 
College Station~ ·Texas 77843 
USA 

November 15
th

,1980 

Title: 19F NMR Study of Competitive Interaction of Metabolites 
and Drugs with Human Serum Albumin. 

Dear Prof~Shapiro, 
according to the- method indicated by Gerig et al. (1) we have 

selectively labelled Human Serum Albumine on a lysine (probably 
Lys .199), that is located in the proximity of the main binding 
site fcrBiliru.bin.The used label is Sodium 2,6-dinitro-4-trifluoro­
_methylbenzenesulfonate and in fig.a the 19F NMR spectrum of HSA 
·at physiological conditions is ehown. 

By incubating the arylated HSA with Bilirubin we can observe 
(fig.b) a narrowing in linewidth(from 136 to 72 Hz)which is 
accompanied by an upfield .. shift ( 0 .32 ppm). 

\____/' 

A similar line--narrowing (from 136 to 88 Hz), without any varia1 
ion of chemical shift, is observed when the arylated HSA is incubated 
with Penicillin G (fig~c). 

On the other hand, after addition of Penicillin G to HSA al­
ready incubated with Bilirubin the signal is shifted downfield 
to its original position, while the linewidth corresponds to the 
value found in the presence of Penicillin G alone,fig.d). 

This last result indicates that, under the present conditions, 
the spectral features of the sample which contains both Bilirubin 
and Penicillin Gare the same as that which contains Penicillin 
G alone. 

** t? 1.. n, 
Anna Giuliani ,t{),{;L).A.r' U.I! J)A___,,i' 

Yours sincerely 

* [J - tu_: 0-.-. 
Laura Guidoni ~ a--

Donatella Maffi *bch<>Jti¼ ~nt~· Vincenza Vi ti* r;..:_~ l.,Ut\ 

(1) J.T.Gerig,K.E.Katz,J.D.Reinheimer -(1978) Biochim.Biophys.Acta 
534 . 196-209. --' . 

* Lab ~Biol .Cell.· e - Immi.mol., Ist .Sup di Sani ta, Roma (Italy) 

** . ( ) , Lab.diPatologia non Infettiva,Ist.Sup.di Sanita.,Roma Italy • 

Please credit this contribution to the account of dott.F.Podo. 

...; 

: ...... 
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0.15 M Na .CI 

I . 
-13 ppm from l'FA 



UNIVERSITE DE DROIT, D' ECONOMIE ET DE SCIENCES b' AIX-MARSEILLE 

FACUL TE DES SCIENCES ET TECHNIQUES DE SAiNT-JEROME 

Laboratoire des Organometalliques 
..J . C. MAIRE. Professeur. 

Professor Bernard L.SHAPIR0 
Department of Chemistry 
Texas A and M University 
College Station, TX 77B43. 

November 21, 1BB0 • 

TITLE Magnetic non-equivalence in a CH
2 

group in a position tci an asymetric c~nter. 

Dear Professor -Shapiro, 

In the NMR spectrum of the cis isomer of (I), even. at 250 MHz, it is 
not possible to definitely assign the signals of the H

1 
and H

2 
methylene hydro­

gens in a position with respect to asyme~ric carbon c
9

• These protons should 
be unequivalent and give rise to an ABX patteron whicn is only observed for 
the trans isomer. The same is observed for(II). 

This is probably due to the relative y gauche positions of the 
CH

3 
(or c

2
H

5
) group and the carbon bearning the H

1 
and H

2 
protons, in the trans 

isomer. 
In that case, on the basis of measured couplihg constant~~ the 

CH2-Sn(~H3 )3 gr~up is pseudo ~equator~al_; the rin~ sttain r~d~te~ t~e di~dfal 
CH -ring C-ring C- CH - angl~bringing CH in closer interaction with 

12CH3 grouJ9 which9ac6~rdingly makes the 
1
}~ ~rotons more unequivalent. That 

12 3 could be us~to estimate the effect of iubstituents cin the strain (or 
the planarity) of the ring. However replacing CH by _c

2
H5 does'nt change 

significantly the corresponding chemical shift difference. 

(I) cis-trans (II) cis-trans. 

Y.LIM0UZIN-MAIRE j.9 Sincereiy yours. 

rue Henri Poincare - 13397 MARSEILLE Cedex 4 
tel. : (570) . 

9B 90 10 

I 
\.___,, 
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Datum 
Uw kenmerk 
Ons kenmerk 
Onderwerp 

Rijksuniversiteit Utrecht 

Organisch chemisch laboratorium 

Croesestraat 79 
3522 AD Utrecht 
Telefoon 030 - 882311 

Prof. B.L. Shapiro, 
Dept; of Chemistry 
Texas A and M University 
College Station 
Texas 77843 
U.S.A. 

19 January I 98 I 

Nomogram for O I or 02 determination _in a Bruker spectromete,r for various 
lock-solvents. 
Automatic acquisition of a number of T

1 
measurement series. 

Dear Prof. Shapiro, 
We just received your final warning, so we hope that this contribution 

will reach you in time for an uninterrupted subscription to and delivery 
of the Newsletter. 

We run our WP-200 NMR-spectrometer in a multi-user environment and 
noticed that a number of these users continuously had problems in deter­
mining the correct offset-frequencies 01 and 02 when_ t:he lock solvent was 
changed or a new decoupling frequency had to be entered. As these users 
find a careful reading of the manual obviously a bore, we designed for them 
a nomogram from which they can read the desired frequencies. _The nomogram, 
which might be of use to the Newsletter readers is practically self-expla­
natory (see figure), and easily adapted to other spectrometers. 
Example: Decoupling at 4 ppm in CD

2
cl 2 requires an 02 of 3480. _ 

In our research .we are interestea. in determining Spin-Rotation inter­
actions for small molecules. This requires large Ti measurement series 
at various temperatures, in order to obtain the various c_ontributions to T 1. 
We designed a microprogram for our Bruker disk-equipped system, which 
automatically performs such a measurement series. In t;his way we can i.e. 
obtain an inversion recovery sequence at 16 Ti values, with two independent 
S00 and NOE-suppressed values that are acquired evenly spaced throughout 
the total measuring time and which each have twice the number of scans of 
an Ti. value. The series is repeated at a predetermined number of tempera­
tures. 

The program, as submitted with this letter, consists of four parts: 
A file space creator FISPCRE 

- The acquisition module IRTI 
- The automatic plot of spectra 1.n IR-presentationAPOSIR 
- A plot routine for the S

00 
and NOE suppressed data SiNOPL 

These programs are easily adapted for other plotting modes such as MIR. 
By a judicious use of the NE (number of experiments) and VC (variable) 
counters, it is possible to manipulate each data set independently. 

Yours Sincerely, 
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WP-200 

0 . 
. This value varies with · 

. the spectrometer used 

LOCK 

ppm solv. 

-c5d5 np 
c6d6 + cdcl3 

-cd2 cl2 

d2o 

(c2d4ob 

-cd3Socd3 

-cd3 cocd3 

(Cd2)s 

7 8 
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FISPCRE 

1 RF SINF 1 1 DF NOE 21 ZE 
2 RF NOE 12 LO TO 10 TIMES 2 . 22 WR SINF 
3 RF Tl 13 DF Tl 23 IF SINF 
4 IF SINF 14 LO TO 13 TIMES 16 24 WR NOE 
5 IF NOE 15 RE Tl 25 IF NOE 
6 LO TO 4 TIMES 2 16 ZE . 26 LO TO 22 TIMES 2 
7 IF Tl 17 WR Tl 27 IN= 15 
8 LO TO 7 TIMES 16 18 IF Tl 28 EXIT .· 
9 LO TO 4 TIMES C . 19 LO TO 15 TIMES 16 

10 DF SINF 20 RE SINF 

For n experiments NE has the value n and VC the values 1,2, ..•• ,n · 
To manipulate only i.e. 
The program is designed 

series 3, VC = 3 and NE= 1; or VC = 3,5 and NE - 2. 
for 16 Ti values. 

IRTI 

I TE I 1 LO TO 7 TIMES 4 21 IN = 2 
2 RE SINF 12 WR Tl 22 IF SINF 
3 DI 13 RE NOE 23 IF NOE 
4 GO = 3 14 DO 24 DF Tl 
5 WR SINF 15 DI . 25 LO TO 24 TIMES 16 
6 RE Tl 16 BB 26 LO TO 2 TIMES 2 
7 DI 17 D2 27 TE 
8 Pl 18 GO= 14 28 LO TO 2 TIMES C 

I 

9 VD 19 WR NOE 29 EX1T 
10 GO = 7 20 IF Tl 

NE is the number of runs through the series for each temperature; di~ided, by 2. 
Each SINF and NOE file has two times the number of scans of ant. file, 

1. 

APOSIR 

1 RF Tl 6 LO TO 5 TIMES 16 1 I PK 
2 IF Tl 7 RE Tl 12 PL (or PX) 
3. LO TO 2 TIMES 16 8 IF Tl 13 LO TO 7 T1MES 16 
4 LO TO 2 TIMES C 9 EM 14 IN == 1 
5 DF Tl 10 FT 15 EXIT 

For conunent see FISPCRE 

SINOPL 

I RF SINF 1 1 IF SINF 21 PK 
2 RF NOE 12 EM 22 Pt (or PX) 
3 IF SINF 13 FT 23 LO TO 17 TIMES 2 

14 PK 24 IN== I 4 IF NOE I 

5 LO TO 3 TIMES 2 . 15 PL (or PX) 25 EXIT 
6 LO TO 3 TIMES C 16 LO TO 10 TIMES 2 
7 DF SiNF 17 RE NOE 
8 DF NOE 18 IF NOE 
9 LO TO 7 TIMES 2 19 EM 

10 RE SINF 20 FT 

For conunent see FISPCRE 

The number 16 determines the number oft. values in these programs. 
For a new series of experiments FISPCRE 1. has to be used first; as. 
there is no reset of the file-contents to zero irt arty of the other programs. 
This means that experiments can be selectively continued or restarted for 
the different temperatures. · 

.,,---
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All this and rri' 

-ft~ _J 
Never before in the history of NMR has time so 
optimally been shared between processes. 
Bruker's DISNMR, the first true time-sharing NMR 
data system allows you to process several data 
sets simultaneously. For example: you may perform 
more than one Fourier transformation while 
executing a PASCAL program at the same time. 
With the virtual memory capability of DISNMR and 
multi-tasking architecture acquisition of data never 
interferes with any 1/0 devices or whatever jobs 
are performed by the system. It permits disc 
acquisition and transformation of up to 256K data 
tables. This is illustrated by the ultrahigh-resolution 

500 MHz spectrum showing the expanded 
ethyl benzene methylene quartet at 2.65 ppm, 
obtained by disc acquisition of a 128K FID and 
subsequent transformation of 256K data points, 
revealing a stunning amount of fine structure. 

DISNMR does not require new hardware; it is fully 
compatible with all ASPECT data systems. 

The new DISNMR puts Bruker's WM series of 
spectrometers in a class by itself. 

For complete facts simply write "DISNMR" on your 
stationery and mail it to Bruker Instruments, Inc., 
Manning Park, Billerica, MA 01821. 

~ 
BRUKER 

LX-.) 
In high-field NMR there is simply no alternative. 
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BRUKER 
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For information on NMR and EPR 
instrumentation and accessories 

• your prime source 
is the nearest Bruker office: 
Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 
(617) 667-9580 

201 San Antonio Circle, Suite 152 
Mountain View, CA 94040 
(415) 941-3804 

539 Beall Ave ., Rockville, MD 20850 
(301) 762-4440 

1603 Darwin Court, Wheaton, IL 60187 
(312) 668-4441 

Call or mail this coupon to the nearest Bruker office . 

............................................... ~, 

Please send me more information on the new DISNMR 

The information is needed for future planning □ for purchase after 6 months □ 
for immediate purchase □ Please have your specialist contact me □ 
My telephone number is: ( ) _______ _ 

I am also interested in NMR systems □ My field of application is: __________ _ 

Name_· ______________________ _ 

Institute/Company: ___________________ _ 

Address: ______________________ _ 

City/State/Zip : ________________ --,--____ _ 



TEXAS CHRISTIAN UNIVERSITY 
Fort Worth, Texas 76129 

817-921-7195 

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

Dear Barry: 
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Department of Chemistry 

1/20/81 

Over the course of the past year I have been taking a 
detailed look at the uranyl tricarbonate system in collaboration 
with Tom Strbm and Don Woessner at Mobil Laboratories. It goes 
without saying that we were very interested in the observations of 
Henrikson and Grenthe (Newsletter, 262-29). Here we shall extend 
their observations somewhat. 

At room $~mperature the 13 C-NMR spectrum of1~ solution 
0.0295M in uo2 an1 0.242M in HCO3 with a 10% C lable at 
pH 8.84 in 75. %- 25¾H20-D O shows two peaks at 162.3 ppm(larger) 
and 168.9 ppm ( an externa! methanol refence was taken as 49.3 ppm 
from TMS). If the uranyl ion complexes with three carbonates 
this solution should be 0.0885M in the complexed carbonate of 
the uranyl tricarbonate ion and 0.1535M in bicarbonate. In 
simpler solutions uncomplexed bicarbonate falls at 162.1 and 
carbonate at 169.6 ppm respectively. Carbonate-.bicarbonate 
mixtures give a singlet spectrum whose apparent chemical shift 
is a weighted average of the composition. 

With increasing temperature the two peaks in the uranyl­
bicarbonate system above draw together and merge about 58°. 
Based on the chemical shifts above and the calculated composition 
of the solution, one can calculate the position of the fast 
exchange singlet as due at 164.7 ppm. · The experimental 
value is 164.8. After a detailed temperature study and line shape 
analysis, Don calculated an Arrhenius activation energy of 
13.0 Kcal with a pre-exponential factor of 9.24 x 10 exp 10. 

The rate of carbonate transfer increases markedly upon 
lowering the pH. At room temperature and pH 7.06 the spectrum 
is almost a singlet, but separate peaks are cleanly resolved at 16°. 
Interestingly, at this pH one can see nicely the dissolved 
carbon dioxide at 125.8 ppm. 

Yours sincerely, 

F~ . 
liam B. Smith 
Chairman 
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67160 WISSEMBOURG (France) 
34, rue de l'lndustrie BRUKER SPECTROSPIN Boite Postale N 
Tel. (88) 94.98.77 + 

·- ·- --·· ······-·- _ ___________________________ ..'..T.:::.:el~ex~BR~U:::.::S:'...'...P~IN~87~0~6~3~9~F ____ _ 

- - · SADIS BROKE!> SPECIRDSPIN. Bolte Poa,.lo N 67160 WISSEMBOURG 

Departements : 

Spectrometries de Resonance Magnetique 
Spectrometrie Infra - Rouge Fourier 
Polarographie 

Professor B.L. SHAPIRO 
Dpt of Chemistry 
Texas A and M University 

Aimants & alimentations stabilisees 
Mesures de Susceptibilite magnetique 
Rec:herche Oceanographique COLLEGE STATION Texas 77843 

USA . 

N. / RM. 
v .. ' Ref. 

80 12 554 CB/RS/MCH 

Dear Prof. Shapiro, 
Wissembourg, le December 23, 1980 

13C Solvent Suppression from Triplet to Septuplet 

In reference to the letter of Prof. D. Leibfritz (TAMU NMR n° 264), we 
would like to present a pulse sequence we are using in our application 
laboratory, for 13C solvent peak suppression. 
The ·procedure we use, permits selective elimination duririg the relaxation 
delay of normal acquisition. It may be very advantageous, specially when 
recording polymers or biological samples spectra. 
The method allows for successive saturation of each solvent peak resonance 
via a selective 90° pulse train and then full spectrum recording with a 
non selective pulse (SEPIA like sequence in BRUKER terminology). 
For ASPECT 2000 users, the sequence is written as follow: 

1 ZE 
2 Jl 
3 -~01 
4 Pl 
5 D1 
6 LO to 4, TIMES 100 
7 . LO to 3, TIMES 14 
8 · J2 
9 .GO= 2 

10 EXIT 
wjth Pl= 1 us D1 = 0,001 s. 

£).. 

!?.f_.~ jvi; C,J~ c-llA ~✓r&v"'- t 
ID I ,\ \_LJ...... 

·---~•-,--,·r•··-
V. 

: JOB 2, parameters are normal 13C acquisition ones. Frequency list (FL) 
l-contains each solvent peak offset± 1000 Hz (1/Dl). . · 

The spectra shown were obtained on a WP 80 SY standard system, with 17 dB 
attenuation on the .emitter (90° pulse= 100 µs). 
Note the selectivity of the method which will prove usefull for DMSO solu-
tions of polypeptides. · 

Happy New Year! 

Sincerely yours, 

R. SCHIMPF rs.~/ c. BRE~ 

Socl61' A,o,ymo '" oapJt,I do !000000 F ,L, po, I•• Art, 118' 150 do lo lol '"' leuocl61'ooommo,ololo, 
Banque Populalre Wlssembourg 40216791180 • C. C. P. Strasbourg 19508 P • N• SIREN 31102091100013 

G 
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DEPARTMENT OF CHEMISTRY 

Professor B.~. Shapiro 
Department of Ch~mistry 
Texas !!&M University 

BOSTON COLLEGE 
CHESTNUT HILL, MASSACHUSETTS _02167 

(617) 969-0100 

Col~ege Station, Texas· 77843 

Dear Barry: 

''Ockhilm's Razor revisited; All that glitte;r,s .•• " 

January 6, 1981 

The recent letter by Edlund (TAMUNMRN #265) prompts the following 
two comments: 

1) When should DSP analyses be used? 

Edlund appears to suggest that DSP analyses sb.ould only be used 
when they give a c;orrel~ti•on superior to a• single-parameter (SSP). fi:t 
(e.g. vs. apJ. W]J.ile thi:s i:tppears. reasona.bl~, I" disagree. If the object 
is simply to obt.a.i;n a. correlation, then certainly the SSP' fit is to be 
pre;ferred to t;:_he DSP fi:t, if both work equally well . ... the gu·i'ding principle 
bei.ng Ockham~s Razor. However, whole being "'neater'' the SSP fit - conceals 
detail, becau$B the blend' of ''resonance''- and, nonres.onance•~- ef:f'ect i:s: un-,-. 
kno~. · Since 1'-and~ (t_o choose one pa.ir of parameters}' were derived f'rom 
a , SSP and DSP· fits-- qf equal quality should be en,ti';vely, equivalent, except 
tiat the DSP an_q,ly_sis w0uld permit more de.tailed partitioning of e,ffects. 

To test this, I analyz_ed' 1-3c shift for lJ-s.ubs-tttut.ed· a-zulenes from 
our recent paper [J. Org_. Chem., 45,. 24_00 (198.0.1 } using. both SSP (qpy and 
DSP (T and ~ :. Using the regression- equa.tion~ or the. form: 

QC, = f 3". +, r /i· + 00, 
;I, 

= pa + o p 0 

I derived relations between CJ and 'S, ~• for sev;e,ral ca.-,:bons,. The DSP 
analyses for C-5 and· C-1· werepsignificantl,y1 better . than the, SSP f:i:.ts, and 
the rel_ations derived from· the data are: 

L 
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a =0.47i+l.33fl 
p 

a = o.383' + 1.65 R 
p 

(C-5) 

(C-7), 

269-14 

January 6, 1980 

in poor agreement with the relations derived by Swain and Lupton. However, 
for C-4 and C-6, where DSP and SSP correlations are of identical quality, 
the derived relations are 

cr = o.s61 + 1.02 ~ (C-4) 
p 

cr = 0.581 + 0 .95 fi p 

in excellent agreement with Swain and Lupton's 

cr = O. 56 J + 1. 00 ({, . p 

So, it seems to me that DSP fits should only not be done if they give a 
worse correlation than SSP fits (which seems difficult to imagine, given the 
principle that . with enough parameters one can build an elephant!) . 

2) How far should one "believe" the regression parameters? 

The fact that a given regression parameter is not zero has to be treated 
cautious·ly, as we found out when analyzing TT-electron · density data from CNDO 
calculations on p-substi tuted trans, trans-l-phenyl-1,3.;5-hexatrienes. The 
TT-densities a.re well correlated by an equation of the form p = fj. + rt( + p

0
, 

implying both re!:lonance and ''nonresonance" effects to be involved. To separate 
them we zeroed the TT-overlap between C-1 and C-7 .whi:le leaving everything else 
fixed. To our surprise, "r" did not go to zero as one might have expected, but 
de.crease.d to a.bout half its· original value, while -the number of TT-electrons 
remained ett 6.00 in the hexatriene moiety, confirmin<;r tha,t resonance effects 
were a,bse.nt. We conclude that (a) X interacts with the aroma.tic ring, causing 
development of a charge at C-1 whose rira<J;pi:tuae . is governed by both~ "5 a,nd R_; 
(b) thi•s ch,a,rge polarizes the hexatriene TT-system, redistributing the electron 
densities. Thus, since the magnitude of the polarization is governed by q-1, 
which in tu:tn is governed by ~ and fl, · the TT'-densiti.es appear to £_~ determined 
by resonance interactions with x, when in fact they are not, an example of 
the well-known dictum that "correlation does not . imply (direct) ca.usability". 
Due cau.tion should obviously be exercised in interpreta.tions of DSP fits. 

DJS:af 

Aphoristically yours, 

~~· 
D .J. Sardella 
Associate Professor 
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Professor Bernard L. Shapiro 
TAMU NMR Newsletter 
Dep~rtment 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 

Phone 614 422-2251 

Chemical Instrument Center 
Alan G. Marshall, Director 
(614)-422-3446 
7 January, 1981 

PRE-SPINNING THE SAMPLE: 
CONCENTRATION OF MACROMOLECULES INTO 
DzO BY ULTRACENTRIFUGATION 

Many macromolecules (in our case, 115 acetylcholinesterase, AchE, MW= 330000) 
cannot be concentrated into DzO simply by lyophilizing an HzO sample and 
dissolving the powder in DzO, because the enzyme denatures. Moreover, ultra­
filtration can result in large activity losses (>35% for AchE) when such hydro­
phobic proteins contact the dialysis membrane. 

Figure 1 shows another method, suggested by the higher specific gravity (1.108 
vs. 0.997 at 25°C) of DzO compared to HzO. A concentrated sample of AchE 
in slightly trititated HzO was carefully layered on top of protein-free Dz □ 
buffer in a centrifuge tube. After 20 hr at 40,000 rpm in a Beckman 23-50 
ultracentrifuge, aliquots withdrawn from the tube showed the 3H and AchE 
activities plotted in the Figure. Note that most of the AchE has sedimented 
to the bottom of the tube (i.e., Dz□), with negligible diffusion of Hz□ 
(as shown by 3H activity) to that region. 

In practice, this method is made difficult by convection currents from non-
uni form tube temperature, and by the ne.ed to calibrate the run so as to stop 
the centrifuge at the moment when the enzyme is well-concentrated near the tube 
bottom but not yet pelleted against it. However, we have made the method work, 
and offer it for consideration when (as in this case) other techniques are not 
suitable. 

Sincerely, 

Alan G. Marshall 
Professor of Chemistry and Biochemistry 

AGM:agm 

,-...,_ 
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Concentration of acetylcholinesterase (AchE) into DzO buffer. 
AchE concentration (e) is .reflected by the activity assay 
scaled by the left-hand axis. Diffusion of tritiated HzO 
in the centrifuge tube is reflected by the radioactivity 
profile ( 6) scaled by the right-hand axis. Fractions are 
numbered starting from the bottom of the centrifuge tube. 
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E;N C I nc. Twentw-•eooncl ■xperlmental NuolHr ... netlc RHonanoe Speotroaoopw Confereno• . 

Pr Asilomar, California, April 5-9, 1981 
[) , 
·!".•· 

i.2nd ENC 

p~ofessor B.L. Shapiro 
----Department of Chemistry 
. J~xas A&M University 
·"--College Station, Texas 77843 

I 
pear Barry: 

January 6, 1981 

Executive Committee 
ENC Inc. 

G.N. LAMAR, Chairman 
Department of Chemistry 
University of California ~, 
Davis, CA 95616 

~ -(916) 752-0958 

C.S. YANNONI, Chairman-Elect 
IBM Research 
Monterey & Cotlle Roads 
San Jose. CA 95193 
(408) 256-1600 . 

M. GORDON. Treasurer 
Merck, Sharp_& Dahme 
606-1209 Richmond Streel 
Lcindon. Ontario N6A 3L 7 Canada 
(800) 325-9034 

· R.L LICHTER, Asst. Treasurer 
Department of Chemistry 
Hunter College 
New York, NY 10021 
(212) 570-5666 

A.A. BOTHNER-B.Y, Secretary 
Depadmenl of Chemistry 
Carnegie-Mellon University 
Pittsburgh, PA 15213 

. (412) 578-3149 

~-~: A tentative program for the 22nd ENC to be held in Asilomar, 
California, April 5-:-9, 1981, is given below. Requests for informatioh 
pertinent to preregistration should contact Prof. A.A. Bothner-By, 
Department of Chemistry, Carnegie-Mellon University, 4400 Fifth Ave., 
Pittsburgh, Pennsylvania 15213. Here is the tentative program: 

W.W. CONOVER, Local Arrangements 

Morning 

Moriday 
NMR in Solids-CP/MAS 
(D. VanderHart, Chair) 
D. VanderHart, C.S. Yan­
noni, R.A. Wind 

Tuesday 
Multi le uantum NMR 

A. Pines, Chair 
R.R. Ernst, G. Bodenhausen, 
S. Vega, G. Drobny, R.L. 
Vold 

Wednesday 
2D FTNMR 
(R.R. Vol~, Chair). 
R. Freeman, L. MUller, 
R.G. Griffin 

Thursday 
In Vivo Studies 
"(o.I.Hoult, Chair) 
G.K. Radda, P.C. Lauterbur, 
L.E. Crooks, T.R. Brown 

Afternoon 

Computers in NMR 
(E.D. Becker, Chair) 
D.J. Ruben; Panel Disc. 
11 Data Systems for 
Multipurpose NMR 
Facilities 11 

Evening 

New Methods 
(H.D.W. Hill, 
Chair) I.M. 
Camp be 11 , D. 
Shaw, S.J.H. 
Ackerman 

Nicol.et _Technical Corporation 
145 E. Dana Street 
Ml. View. CA 94041 
(415) 969-2076 

A.G. BRYANT 

A.G. GRiFFIN 

D.I.HOULT 

G.E.MACIEL 

J '. PRESTEGARD 

J. SCHAEFER 
' B.D.SYKES 

R.L. VOLD 

J.S. WAUGH 

Poster Session 
{D. Dalrymple, Chair) 
Wine. Tasting 

NMR Of Bi omo l e_c::ules . 
(B.D. Sykes, Chair) 

Poster Session 

E~ Oldfield, R. Kapteiri, 
I. Morishima, S.J. Kohler 

(D. Dalrymple, Chatr) 
Nicolet Technology~ 145, [. Dana St.~ 
Mountain View, Ca. 94041 
(Poster Abstract should, be on one 
8½11 x 1111 page.) 

Sincerely, 

Gerd N. LaMar 
Chair, 22nd ENC 

,,,,.- __ 

" -, 
',...c-

-



,.. 

269-18 

MERCK SHARP & DOHME/ 

·RESEARCH LABORATORIES 

661-5000 
DIVISION OF MERCK & -CO. , INC . WEST POINT , PENNSYLVANIA -19486 • TELEPHONE (215) ~~ 

t>1c 1'11111 MEN I Of MEDICINAL CHEMIST RY 

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

Dear Barry: 

December 2, 1980 

REMOVAL OF OIL AEROSOLS FROM COMPRESSED AIR 

The air supplied by many in-house compressed air systems is contaminated with 
oil; I know ours is. This oil, present as a very fine aerosol, will pass completely 
tp.rough air filters such as those supplied by Varian. We made several attempts to 
remove the oil, buying and installing_ two different filters purported to remove oil 

/""',1erosols, with results as described below. 

The first commercial filter that we tried did not work in our laboratory. After 
only a short period of time,. less than two months, an oil film coated and discolored 
the insides of the tygon tubing air lines. This filter uses a rolled rayon element. 

The second type of commercial filter we tried was a Series I Vape-Sorber from 
the Selas Corporation, Huntingdon Valley, Pennsylvania. After ca. six months in 
service, it seems to be working satisfactorily. We have observed no oil in the air 
lines even at bends where the aerosol normally condenses fastest. Installation 
consisted of simply adding the Vape-Sorber filter on to the end of _the existing air 
filter system, although information supplied by the manufacturer suggests it might 
work more efficiently on the high pressure side of the regulator. 

We also tried a third, non-commercial, method of oil removal. We installed a 
glass drying column filled with silica gel, followed by an 5-micron filter after the 
pressure regulat:;or. This did seem to work for the short time we used it before 
installing the Motor Guard unit. 

Please credit this contribution to the account of Dr. Byron Arison. 

Sincerely, 

'/o.vJ -'tv- Qb 
David W. Cochran 
Senior Research Chemist 

/rjh 
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I~ Carleton University · 
~ Ottawa, Canada K1 S 5B6 

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

13c NMR of triaryl Phosphates 

Dear Barry: 

January 9, 1981. 

Mixtures of trialkyl and triaryl phosphates are used 
as plasticizers, and are turning up in drinking water due · 
to being leached from plastic connectors etc. · A number 
of these compounds are toxic, especially the ortho-alkylated 
triaryl phosphates. ·· Prof. R.H. Wightman of this department · 
is under contract to synthesize a number of these materials 
as standards frir analysis, ahd we are looking at their 13C · 
spectra in an attempt to determine preferred aryl ring 
conformations. 

Al though the data are preliminary, some interesting · 
features have emerged in· the 3JPOCC va·lues for ortho-alkylated 
rings; 

tOo\11 
s h /2 

1.. 

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

;:: 
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7,, l H:c 

3 -

In _g_ and 1, the 3J couplings to the non-alkylated rings are about the 
same as in l, thus, there appears to be little inter-ring interaction. 

For the ortho-alkylated rings, in all cases · to date, the coupling to the 
alkylated vicinal carbon is much larger than to the non-alkylated ottho-site. 
Perhaps this indicates a preference for the confonnation depicted below, where 

. the trans~coplanar pathway produces maximal coupling. If this is the case, the 
very low values for 3J cis -are somewhat surprising. 

Happy New Year! Sincerely, 

A(,u/3J-
G.W. Buchanan,Associate Professor. 
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EXPLORATION & PRODUCING 
SERVICES DEPARTMENT 

BELLAIRE RESEARCH LABORATORIES 

Professor B. L. Shapiro 
TMAU NMR Newsletter 
Department of Chemistry 

PETROLEUM PRODUCTS 

January 12, 1981 

Texas A & M University 
College Station, Texas 77843 

Re: Tl Program and NMR. · Discussion Group 

Dear Barry: 

TEXACO INC. 

P. o. BOX 425 
BELLAIRE, TEXAS 77-401 

713::.006-8000 

-I 

As you can see from the letterhead, I have moved back to Texas, 
from the cold of Minnesota. Just before leaving the University of 
Minnesota, Frank Blum had been putting the finishing touches on an 
extensive rewriting of the old Varian T-1 program, · complete with 
thorough documentation. The program- is configured for a Sykes 
Cassette Unit and a 620L Computer. Its new features include a 
variable number of steady state pulses; selective gating of the 
decoupler during delay 1 and/or delay 2 and/or acquisition, now 
allowing dynamic NOE measurements. The program will collect data 
in blocks, store up to 20 spectra on tape with the acquisition 
parameters, including two lines for title and comnients and can use 
delays from 1000.000 sec to 0.001 sec. Copies of the program: (on 
cassette) and the documentation may be obtained from: · 

Mr. Frank D. Blum 
.: Department of Chemistry 

University of Minnesota 
· Minneapolis, Mn. 55455 

NMR Discussion Group: There is a small group of us in the Houston 
area-who are interested in organizing an informal discussi9µ . group 
patterned after those in the New York and-Washington areas. Anyone 
interested in participating in such a group may call me at 
(713)666-8000 ext. 2680 or drop me a note at the above address. 

RMR-BJJ 
cc: FDB 

Very truly yours, 
_.-, 

'.'7i 
ROBERT M. RIDDLE 

This is recycled paper 
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KEMISK INSTITUT 
AARHUS UNIVERSITET 

LABORATORIET FOR ORGANISK KEM! 8000 Arhus C, den December 23, 1980 
HANS J0RGEN JAKOBSEN 

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

Dear Barry, 

Telefon (06) 124633 HJ J / ATL 

A High-Performance 18-mm Probe System for the 
Varian XL~100-15 Spect~ometer 

During the last year we have worked on the develop­
m~nt of a high-performance, multinuclear single-coil 18-
mm sample tube probe system including a lumped circuit du­
plexer for the Varian XL-100-15 spectrometer. The probe re­
quires 4.5 to 5 ml of sample. J. 3 c (25.16 MHz), ll. 3 Cd (22.19 
MHz) and 15 N (10.14 MHz) performances for the probe system 
are shown in Figures 1 to 4 and correspond to approximately 
a three-fold increase in sensitivity for non-lossy samples 
over existing 18-mm electromagnet probes. The 13 C sensiti­
vity per milliliter of sample for the 18-mm probe is approxi­
mately a factor of 1.6 over that of a recently reported high­
performance 22-mm sample tube probe (1)~ The high-Q of our 
probe system is probably best reflected by the . 13 C 90° pulse 
width which is typically 11 µsec with only 12 W of rf power. 

The probe system has been developed in collaboration 
with Preben Daugaard of this inst .i tute and Paul D. Ellis, 
University of South Carolina. Preprints of a manuscript (ac­
cepted for publication in J .Magn.Resonance), whi.ch gives de­
tails of the probe system, are available. 

Sincerely, 

~ 
Hans J. Jakobsen 

(1) A.P.Zens and D.M.Grant, in "Topics in 13 c NMR Spectro­
scopy" (G.C.Levy, Ed.), Vol. 3, p.39, Wiley Interscience, 
New York, 1979. 

Fig. 1. f 3 c NMR; 80% v/v dioxane in acetone-d6 ; one 90° 
pulse; without NOE; 1.6 Hz linebroadening. 
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Fig. 2. 13 C NMR; 60% v/v C6 P6 (99% deuterium) in dioxane 
(AS-TM test); one 90° pulse; 2.0 Hz li11eproaq_ening; ➔~ J_ines 
indicate satellites due to C6 D5 H (1JC-H == 158~? Hz). 

Fig. J~ 113 Cd NMR; 1 .OM Cq_Cl 2 in D2 0; 90° pµlse; 1 .6 Hz 
iinebroadening. 

' 

Fi~. ~- 15 N NMR; 90% v/v f'ormamide in DMSO,-d 6 ; upper: qne 
90 pulse, decoupled with NOE, LB= 0.8 Hz; lower; J6 pulses, 
coupled with NOE (inverted -phas~), LB= 0,3 Hz~ 

221mm 

22 2mm 

Fig. 1 

• • NOISE x4; 9.0mm .-------------, . ~------~--,---,-----

2l9mm 

Fig.J 
NOISE: -7.0mm 

S/N=21~x2.5?C3 =l? 3 
9,5 

S/N = 17~ ><2.5_ =62 
- - - 7.0 -- --

Fig,4 

NOi~!: .x3: 9,5mm 

174.mm 
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:i~nal x 2.5 x 2 ® = Varian XL-200 
01se 

Varian's new 
Zens Probes 
doubleNMR 
sensitivity 
Varian's new high-sensitivity 
probes, 
available in 10-mm or 16-mm 
sample sizes and in the freq-
uency range from 14N through 
31 P, provide double the sensi-
tivity of any other commercial 
NMR system at 200 MHz. 

This superior sensitivity of the 
XL-200 al lows you in just a few 
hours to complete experiments 
that would previously have 
taken overnight. 

Get all the facts. 
For detailed information on the 
unique capabilities of the XL-
200 and the new high-
sensitivity Zens Probes, 
contact your nearest Varian 
Magnetics Sales Special ist or 
the Palo Alto Magnetics 
Product Team. 

Research Magnetics Sales 
Specialists 
e:ast 201-822-3700 

301-772-3683 
Midwest 216-261 -8035 

312-825-7772 
South 713-783-1800 

404-955-1392 
West 415-968-8141 

Ext. 2196 
213-927-3415 
303-425-041 3 

Research Magnetics 
Products Team 
Palo Alto 415-493-4000 

Ext.3047 

50.3 MHz 

XL-200 

13C Sensitivity 

10 mm 20-81 MHz Probe 

13G Sensitivity Test: Single transient following 90° pulse on 60% 
C6D6 / 40% dioxane using the 10 mm 20-81 MHz broadband probe. 

50.3MHz 
XL-200 

Cholesteryl Acetate, 100 mg/ml 

10 mm 20-81 MHz Probe 

_....__I. _ j ~2....--..4 Sca...---ns _JI 

·1·· i 
-·-·-· , ....... 1 ..... ,1 _J -·-· .......... , ...... J_,...,.,.,,....,,, ..... I .,....,,_1_sc_a_n --- -- •• • J I .I uu.Llu. l I ,., 

13G Sensitivity Test: Cholesteryl acetate, 100 mg/ml, 10 mm broadband probe. Transients 
accumulated using 90° pulses every 2.28 seconds with 0.5 Hz 
line-broadening. 

Additional spectra appear 
on the following page 

■ 
··f .. . . 



Cholesteryl Acetate 0.020 M 
50.3MHz 13C 
200 Transients 

13G Sensitivity Test: 0.02 molar cholesteryl acetate in a 16 mm tube, 200 transients. 

20.3MHz 
XL-200 

Single Transient Proton-Decoupled 

15N Sensitivity 
10mmTube 
90% Formamide 

15N Sensitivity Test: 90% Formamide in dmso-ds, 10 mm 20-81 MHz broadband probe. Upper trace: single-transient (with NOE) 
proton-decoupled. Lower trace: eight transients, coupled (with NOE) 8-second acquisition time, 20-second delay time. 

Varian U.S. Sales Offices 
CALIFORNIA GEORGIA MASSACHUSETTS NEW YORK WASHINGTON 

9901 Paramount Boulevard 6650 Powers Ferry Road 83 Second Avenue 6489 Ridings Road 300 120th Avenue 

Downey, CA 90240 Suite 100 Burlington. MA 01803 Syracuse, NY 13206 Building 2, Suite 230 

Phone: (213) 927-3415 Atlanta, GA 30339 Phone: (617) 272-4152 Phone: (315) 437-6464 Bellevue, WA 98005 

375 Distel Circle 
Phone: (404) 955-1392 

MICHIGAN OHIO Phone: (206) 454-2910 

Los Altos. CA 94022 ILLINOIS 3721 W. Michigan, Suite 300 333 Babbitt Road 

@ 
Phone: (41 5) 968-8141 205 W. Touhy Avenue Lansing, Ml 48917 Euclid . OH 44123 

COLORADO Park Ridge, IL 60068 Phone: (517) 321-5000 Phone: (216) 261-8035 

4665 Kipling, Suite 1 
Phone: (312) 825-7772 

NEW JERSEY TEXAS 
Wheatridge, CO 80033 MARYLAND 25 Hanover Road Plaza Southwest 
Phone: (303) 425-0413 4701 Lydell Drive Florham Park, NJ 07932 5750 Bintliff Drive, Suite 202 varian Cheverly, MD 20781 Phone: (201) 822-3700 Houston, TX 77036 

Phone: (301) 772-3683 Phone: (713) 783-1800 

\..._,., 

; 

\_,,,· 
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UNIVERSITY OF NEW HAMPSHIRE 
DURHAM, NEW HAMPSHIRE 03824 

Department of Cheml•try 
College of Engineering and Physical Sciences 
Parsons Hall (603) 862-1550 

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

Re: NMR of Vanadates 

Dear Professor Shapiro: 

269-26 

January 22, 1981 

The original work of O'Donnell and Pope1 on 51v NMR of vanadate(V) 
solutions using a CW spectrometer suggests that NMR spectroscopy should be 
a useful investigative tool of the chemistry of these species and their 
complexes with59rganic ligands. Despite the quadrupole moment of the nearly 
100% abundant ~(I= 7/2), reasonably narrow linewidths are obtained. 
Because of the large nuclear moment of Vanadium-51, the NMR sensitivity 
relative to proton is 0.25. 

We observe vanadium NMR quite easily with a JOEL FX90Q FT spectrometer 
equipped with an OMNI probe. Both sodium ortho- and metavanadate salts (Na3vo4 
and Navo3 , respectively), when dissolved in water at a concentration of 
0 . 05 M, give rise to the same four line spectrum at pH 7,5. When referenced 
to vanadium oxytrichloride (VOC13) the chemical shifts and linewidths are 
417 ppm (457 Hz), 482 ppm (342 Hz), 493 ppm (171 Hz), and 575 ppm6i57 Hz). 
We assign the first three peaks to the decavanadate ion, [v10o28J , based on 
their relative intensities of 1:2:2, chemical shifts, and linewidths. The 
three types of vanadium (numbering 2, 4, and 4 respectively) in decavandate 
are six coordinate with rhombic synunetry which leads to broadened lines. 
The observation of decavanadate in these solutions is unexpected since it is 
believed to only occur below i!! 6. We assign the fourth peak at 575 ppm to 
the metavanadate ion [(Vo3)x] with vanadium tetrahedrally coordinated. 

The T1 for [(vo3) ]x-, as measured by inversion recovery, is about 12 ms. 
By using a spectral wiath of 20 kHz, a S/N ratio of approximately 100:1 
was obtained after only one hundred 90° pulses. An accumulation time of 40 
ms with zero filling after 20 ms was employed. 

1 

Sincerely, 

/l 17 I} /2 e1~d ~ 
.. -.. ,,,~(_/,Cf'~ 

Donald A. Folajtar 

f/,IJ~~ 
N. Dennis Chasteen 

S.E. O'Donnel & M.T. Pope, J.C.S. Dalton, 2290 (1976) . 



269-27 
UNIVERSITY OF SbUTHERN CALIFORNIA 

UNIVERSITY PARK 

LOS ANGELES, CALIFORNIA 90007 

DEPARTMENT OF CHEMISTRY 
1213) 741-2780 

, . 

·1;:~:.r,.:-: ,: 

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

Dear Professor Shapiro: 

January 12, 1981 

Observation of 8 C Satellites in 1~ NMR Spectra with 2H, Decoupling. 

In the course of a stereochemical label ling experiment, we had reason to 
distinguish the mesa- and d,1- isomers of 2,3-dideuter1osuccinic anhydride: 

-- ~D- ~ mesa- ~ 

H 

}~-'2--,0 
'H 

From the 13 C sateli ites in the 1H spectrum of succinic anhydride, the 
two vicinal proton-proton coupling constants can be obtai~ed: 9 J(H-H,cis} 
equals 10.7 Hz and 3 J(H-H,trans) equals 5.2 Hz. Based on coupling constants 
which have been reported for substituted succin:i.c an;hydri des ~ these values 
are unexceptional and their relative magnitude ·is entirely as expected from 
a Karplus dependence. 

Using the broadband probe -and the ver.sati le tra-nsmitter config1.:1ration · 
of th~ Varian XL200 spectrometer it is possible to obtatn proton spectra 
.with heteronuclear decoupling. By employing the normal decoupling channel 
to observe 1H, the broadband coil can he tuned to deuter:i.um frequency and 
used to noise-decouple 2H from the proton spectrum. figute l shows :the 8 C 
satellites in the 1H spectrum of su.ccink anhydride and .the corresponding 
s . .pectrum of d,1-2,3-dideuteri-osuccini.c anhyddde w:ith 2H decoupling. Each 
-of the satellites in the d,~- compound appears as a do_ublet of spacing 
·S.2 Hz and similarly, themeso- isomer yi-elds a ,pair of doublets ,of 
spacing 10.7 Hz as expected from the trans and cis vici:nal couplings in 
succinic anhydride itself. 

Pl ease credit this contribution to the account of :Professor K. L. Servis. 

Sincerely, 

c.a.~ 
C .A. Kovac 

l. L.E. Erickson, J.Ani:Chem.Soc. ~l, 1867 (1965) 

2. S.L. 'Patt, XL200 User Tips, December ·1979 
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-Figure 1-

_,,-_ a. 
3
13 c Satellit~? in the 1H spectrum of succinic anhydride. 3 JH-H(cis)= 10.7 Hz, 
JH-H(trans)- 5 · 2 Hz. 

f\ 

b. 1:: C Satellites in the H spect1·um of d, 1-2,3-dideuteriosuccinic 
,1nhydride with 1H decoupling . -
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Professor 8.L. Shipiro 
Department of Chemistry 
Texas A & M University 
College Station, 
Texas 77843, U.S.A. 

l 3 C · S -1- · · f ' . h l l 3 CO . h d 1 b 1 . - n . ,m. ·r , p e c l, r a o n 1 g . y en r, c e . met a car on y s : 
·obs€ r v,a ti On Of 2 J C fs . ' cc---

bear Professor Shapiro, 
In the last decade, C-13 n.m.r. spectroscopy has proved to be a 
useful tool in the e1ucidation of the st.ructur~, chemical .bond 
a~d stereochemical non rigidity of metal carbonyl derivatives. 
13co enrichment of the samples i .s frequently reqijir~d in order 
to ove~com~ solubility's problems at lo~ temperatures in ONMR 
studies; the enrichment is usually in the range 10-29% to a~oid 
unwanted broadening of the absorptions due to unresolved Jee 
coupling. Few 2Jcc were the observed: between axial carbonyls 
they are in the range 30..,35 Hz (1); no evidence for axial equa-
torial coupling was gained. 13 We have recently recorded the C-13 n,m.r. s~ectra of highly CO 
enriched (50-80%) metal carbonyl derivatives from which 2Jcc cis 
are extractable. As an example, vie report here the case of (1,3 
cyclohexadiene)Fe(C0) 3 , whose V.T. C-13 n.m.r. spectra ~ere already 
reported (2): the ~ingle resonance observed i~ the carbonyl region 
at roorn temperature was ascribed to the fast rearrangement of the 
carbonyl groijps on the n.m~r . time scale. This proce$$ is froz~n 
at -90°C: two peaks (relative intensjtie$ l :2) . 'vJ!2re observed and 
assigned tc the axial and equatorial cos respectively, In the 
spectrum at ~l0Q°C of a 65% 13 co enriched sample, the details of a 
fine structure are evident for both peijks (see figure); the two 
singlets are split in five and three lines. The origin of th~se 
patterns can be easily recognized in terms of the presence of diffe­
rent isotoromers ac.cording to the number of l3co incorporated. 
Then the quintuplet arises by overlap of a sinylet (no Cr 13 in the 

L 



,J 
J 

269-30 

basal position) with a doublet {one C-13 in the basal position) 
end with a triplet {two C-13 in the basal position). Analogously 
the high field triplet - corresponding to basal C0 5 - arises by 
overlap of a singlet with a doublet. The inner separation in 
the doublets and in the triplet corresponds to the 2Jcc coupling 
constants (2.l Hz). 

~p u rs s i n c ere 1 y 
c:IJ. .• .._,,_. ,,..,._,.. il--1.,• f_,.., ___ 

s. Aime L.. Milone D. Ose1la 

References 
l) M. Tnchi_kawa, S.I. Richter and J.R. Shapley, J. Organomet. Chem. 

1977~ 128, C9. 
2) L. Kruezynski and J. Takats, J.A.C.S. 1974, 2.§_, 932. 
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UNIVERSITY OF DENVER 
An Independent University 

University Park, Denver, Colorado 80208 

Departme·nt of Chemistry I 303 · 753-2436 

January 14, 1981 

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

Title: Site of chloride attack on an amino-substituted derivative of 
copper tetraphenylporphyrin. 

Dear Barry: , 

Free porphyrin I reacts readily with copper acetate in r:>Yridine· solution 
to give copper porphyrin II in good yield. But when we tried to tise the more 
common method for preparing copper complexes of tetraphenylporphyrins, i.e. 

NH 2 
R =Cl 1 111 

M::::Cu 

II 

IV 

reaction of porphyrin r · with cuc12 in refluxing DMF, we obtained two products 
which could be separated by chromatography in CHC1 3 solution on alumina. The 
second and smaller fraction moved on tlc plates (alumina or silica gel) with 
the same rf value as the authentic sample of II. Based on the evidence discussed 
below, the major product of the reaction is IV. Demetallation of IV with aqueous 
POC13 gave III. A high resolution mass spectrum of III indicated that it differed 
from porphyrin I due to replacement of one hydrogen by a chlorine. Since dernetal­
lation of II with POC13 gave I, it was clear that the chlorine in III was not 
corning from the POC13 and must be present also in IV. Elemental analyses also 
indicated the presence · of chlorine in both III and IV . 

. THE UNIVERSITY OF DENVER ISAN AFFIHMATIVE ACTl<>N INSTITIJTION 

\ ..______,. 
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The position of the substitution was detennined by a comparison of the 
1H NMR spectra of porphyrins I and III. The pyrrole protons H1-H3 in I are 
non-equivalent because of the difference between the electron donating 
properties of the amino substituted phenyl ring and the tolyl rings. H1 
and H2 in I give a well-resolved AB pattern (see Table)~ However, in III 
there is almost no chemical shift difference between H1 and H2 • The pyrrole 
signals are not consistent with chlorination at a pyrrole carbon. However, 
the substitution of a chlorine on the unique phenyl ring would partially 
offset the electron-donating effect of the amino group, thereby making the 
net electron density in the unique ring similar to that in the tolyl rings. 
This would result in similar shifts for H1 and H2 • In III there are resolved 

· signals for one ortho proton and one meta proton on the unique phenyl ring. 
The splitting of the ortho signal (J = 8 Hz, 2 Hz) indicates that there is 
a proton on the other ortho position of the phenyl ring although the signal 
must be obscured by one of the more intense signals. Thus the chlorine is 
on the meta position, adjacent to the amino group. The changes in the chem­
ical shifts for the protons on the unique ring are also consistent with 
chlorination at the meta position. 

The chloride may be coming from the CuC12 or the HCl produced by the 
metallation reaction. In either case it is surprising to find chloride 
attack on the electron-density-rich amino substituted ring. However, proto­
nation of the amino group could reduce the electron density in the ring and 
facilitate the attack. If, in addition, there is significant ion pair 
fonnation, interaction of the H+ with the amino group could position the Cl~ 
near the meta carbon which might facilitate the attack. 

Whatever the mechanism of the reaction, the observation of substitution 
indicates that when it comes to amino substituted porphyrins it's better to 
keep chloride out of the reaction mixture. 

I 

III 

8.87 (AB) 
b.v = .07 ppm 
J = 7 Hz 

8.85 
(broad) 

TABLE 

1H Chemical Shifts in CDC1
3

* 

tolyl rings unique rings 
o-H m-H o-H m-H 

8.83 8.10 7.54 

8.83 8.10 7.55 

7.76 7.05 

7.89 7.09 
J = 8 Hz, J ~ 8 Hz 

2 Hz 

*Coupling constants which are not used in the discussion above are omitted 
from the table. 

SSE:rd 

~-¼ 
Sandra S. Eaton 
Associate Professor 

Sincerely, 

M 
Gareth R. Eaton 
Professor 
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QUEEN MARY 

DEPARTMENT OF CHEMISTRY 
Professor D.C.Bradley. Ph.0 .. 0.Sc .. C.Chem.FRIC.( Head of Department ) 
Professor R.Bonnetl 8.Sc .. Ph.D .. D.Sc. · 
Professor KW.Sykes. MA..B.Sc .. D.Phil. 

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

Dear Professor Shapiro, 

ULIRS NMR Service; 

COLLEGE 

99 
Tc N.m.r. 

UNIVERSITY OF LONDON 

MILE EIIID ROAD 

LONDON E1 4NS 
Tel. 01 , 980 4811 

14th J9-nuary, 1981. 

The University of London Intercollegiate Research Service (ULIRS) WII-400 n.m.r. 

spectrometer at Queen Mary College has been in routine operation since ls·t 
1 13 

October 1980. As expected the greatest deman<i has been for .Hand .C spectra, 

and we have found the 'pseudo-INDOR' technique to be particularly useful in 
1 13 

unravelling complex H spectra, and our dedicated · C 5 mm probe provides 

excellent spectra on ca. 5 mg material M.W. 500 for an overnight accumulation. 

In the first 3 months of operation we have also received reqi,:iests for and run 

spectra of 109Ag, 27Al, 
111

cd, 
113

cd, 
35

ci, 
37

c1, 
69

~a, 
71

Ga, 
2
H, 

39
K, 

14
N, 

15N, 170 , 31P, 207Pb, 195Pt, 29Si', 117 119 99 205 67 Sn, Sn, Tc, · Tl _and Zn. 

a radio-isotope (tL ca, 2.1 x 105y) and the only previous 99-Technetium is 
99 report of a Tc resonance 

9 ~ . . · 1 . · 
(I= /2) is the unpublished work of Kidd who mentioned 

a line width of 29 Hz from Tco4 • Fi9gis 2 d . l 17 et al · reporte a singe · O resonance 
17 -

(L'lv½ ca. 1150 Hz) from 0-enriched Tco4 • r n our study, ih co·llaboration with 

Dr. J. Thornback .of Chelsea College, a sample of .o. 55 .mCi of ··NH
4
·
99

Tco4 · in 2 _ml 

o
2
o gave a sharp (Liv½ 3 Hz) 99Tc resonance at 90.06 MHz (9.4 T, B ca. 22,508, 

304) and '!'i = 0.13s, T
2 

= O.lOs.. Signal/noise .was very .high from a single 
17 

transient. The 54.2 MHz natural abundance O spectrum showed 10 lines with 

PTO 

t 
\,_,., 
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1 99 
J

17 
_

99 
= 131.6 Hz. As yet we have no other Tc data, but in view of 

0 Tc 

the upsurge of interest in 99Tc chemistry (as applied in diagnostic medicine) 

further studies are in hand. 

Best wishes. 

Yours sincerely, 

f~-ff-J= , 
G.E. Hawkes M.J. Buckingham 

1. R.G. Kidd and R.J. Goodfellow in "NMR and the Periodic Table", Eds. 

R.K. Harris and B.E. Mann, Academic Press, London, 1978, Ch. 8. 

2. B.N. Figgis, R.G. Kidd and R.S. Nyholm, Proc. Roy. Soc. A. 1962, 

A269, 469. 

(Continued from page 35.) . . 

Table 1 
Execution times for the various parts of 

the FFT algorithm (seconds). 

Bit Internal Final -
fil..k Reversal Transform Passes Reorder Total 

2K-2K <1 4 1 <1 -5 
4K-4K 1 6 4 <1 11 
8K-8K 2 13 10 <1 25 

16K-16K 5 28 24 2 59 

References: _ 

1. Brigham, E. o. ~ w..t. Fourier Transform, Prentice-Hall, Inc. (1974). 

Please credit this contribution to Dr. Levy's account. 

Sincerely, 

CD/lh 



269-35 
Department of Chemistry The Florida State University 

Tallahassee, Florida 32306 

~~~ ---lTTTlT 

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

Dear Dr. Shapiro: 

January 15, 1981 

Re: · Virtual Array . Fast Fourier 
Transform 

. . A severe restric_tion to the implementation of NMR data processing 
software on general purpose minicomputers is the limited addressing range 
provided by 16-bit architecture. Modern operating systems frequently 
circumvent this problem by utiliz~ng extended memory. Sophisticated 
operating systems take this scheme one step further by supporting virtual 
arrays in which data is dynamically moved between addressed memory, 
extended memory and disk storage. Such a system e~ists in our laboratory. 

Unlike most processing functions, the Fast Fourier Transform algorithm 
accesses data in a complex fashion. During its execution, individual data 
points in widely different parts of the real and imaginary data arrays must 
be retrieved. Clearly, if only selected portions of the arrays are within 
the program's address space at any given instant, the algorithm must b.e 
designed with care. · · 

We have designed (in conjunction with Dr. F. A. L. Anet of u.c.L.A.) a 
virtual array FFT algorithm which is relatively simple and efficient. The 
algorithm is divided into four parts as shown in Table 1. The transforming 
techniques of the internal transforms and the final passes differ 
significantly. The internal transforms are performed by a self-contained 
( except for bit reversal) FFT whose mechanism is approximately twice as 
fast as the one given by Brigham, 1 yet just as straightforward. The final 
passes use the Brigham method extended to accommodate virtual arrays. The 
final step resequences the array to present the data in the standard 
quadrature spectrum format. 

The times shown in Table 1 were obtained on our Eclipse S/ 130 with 

L · 

single precision floating point data ( 32-bi t). The virtual arrays were L 
addressed through 1024-point windows. In addition, the arrays were 
ent;i.rely within extended memory (not on disk). 

CONTINUED ON PAGE 34. 
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Cf;NTRO Db INVt;STIGACION Dt;L IPN 
APARTADO POSTAL 14-740 

Mt;;XICO 14, D. F. 

DbPARTAMbNTO Db QUIMICA 

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

Dear Professor Shapiro: 

Enero 1 2, 1981 

Evidence for a long distance bidentate interaction with 
. · Eu(fod) 3 . 

Continuing our studies (1) on the behavior of flavones 
in the presence of shift reagents, we are at present ana­
lysing the three following types of naphthoflavones: 

8 

7 

a~ 
4• 

S' 

3, 

10 

6' 

8 

1 

4, 

5, 

a-naphthoflavone 
6 

3' 
S-naphthoflavone 

I 

7 

C, 

4' 

s' 

y-naphthoflavone 

·In contrast to flavones (2), for which Pr(fod) addi­
tions combined with 60 MHz measurements not only prdvide all 
desir~d information (3), but even allow structure ellucida­
(4) of these molecules; in the case of naphthoflavones, due 
to the presence of more aromatic protons, it b~c6mes neces-



269-37 

••<t•03 
OMe aa .... ,, .. ., 

Ht 

OMe 

.. _MHz Hi 

TMS 

20 18 18 14 12 10 PPM 8 8 4 0 

Proton nmr spectra of 6-methoxy~e-naphthoflavone. 
Lower: Pure substrate; Center: · in the .presence .of 0.3 · mol/mol 
Eu(fod) 3; Upper: in the presence of 0.5 mol/mol Eu(fod) . 

. . 3 
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sary to perform the measurements at 100 MHz, as well as to use 
Eu(fod) 3 as the shift reagent, since when Pr(fod) 3 is us~d the 
signals generally fail to spread out sufficiently to make def- -
inite assignments. 

Up to the present the following compounds have be~n mea­
sured: a-; 3',4'-dimethoxy-a-; 3',4',5'-trimethbxy-a-; 7-
-~ethoxy-a-; 7,3',4',5'-tetramethoxy-a-; B-; 3',4',5'-trime­
thoxy-B-; 6-methoxy-B-; 7-methoxy-B- and ~-napthoflavone. 

The behavior of the studied compounds is, in general, in 
agreement with our expectations regarding previous studies on 
flavones. However, in the case of 6-methoxy-B-naphthoflavone 
(figure) there is evidence for a weak bidentate complexation, 
since after addition of 0.~ moles of Eu(fod) per mole -of 
flavone, the methoxy signal broadens more th~n five times when 
compared to the TMS signal under the same magnet homogeneity 
conditions. 

The broadening 6£ this methoxy signal . is not as spectac­
ular as those found in 5-methoxy-flavone (5), where addition 
6f 0.1 moles of shift reageni per mole of -substrate causes the 
methoxy signal (W1/2 = 9 Hz) to strongly broaden, or in · 3~3', 
4',5,6,7-hexamethoxy-flavone~ where the addition of only 1 mg 
of Pr(fod) 3 to 20 mg of sub~trate broadens .the 5-OMe iignal so 
severely tfiat it is almost lost in the base line (1). Never-
theless, it ·is interesting to see such a br6adening in 

"6-methoxy-B-naphthoflavone, an essentially iigid moiety where 
the two oxygen atoms invo"lved in the association are separated 
by at least 4l. ' 

Pedro 
I 

Prof(;)"s 
; , ; 

. I 

I 
/ 

than 
emistry 

7 
(1) P. Joseph-Nathan -and 

~1~, 22 (1979). 

Sincerely yours, 

R.L. Santillan 
Graduate Student 

D.A. Abramo-Bruno, TAMU NMR Newslett., 

(2) P. Joseph-Nathan, J. Mares, Ma. C. Hernandez and J.N. Shoolery, 
J. Magn. Resonance, H~, 447 (1974). 

(3) P. Joseph-Nathan and J.G. Mares, TAMU NMR Newslett., l~~' 
17 (1974). . 

(4) P. Joseph-Nathan, D. Abramo-Bruno and Ma. A. Torres, 
Phytochem., (in press). 

(5) P. Joseph-Nathan, J. Mares and D.J. Ramirez, J. Magn. 
Resotiance, ~1, 57 . (1979). 
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taboratoire d~ Chimie Organique Physique - Institut de Chimie - Universite de Liege - Sart-Tilman par 4000 Li~e 1 - Belgique 

" .. 

Professor Bernard_ L. SHAPIRO 
Department of Chemistry 
Texas A&M University · 
College Station TX 77843, USA January 15, 1981 

\ 
'-.../ 

Variations on a Theme by Pedersen . 

Dear Barry, 

Involve_ment of chemists with crown ethers has reached .epidemic size. We 
have n·ot. remained immune: However, rather thari having our crown ethers . in the nor­
mal way~ we prefer them in double dose(~ spire derivathes ! and _~)'or cut 
(e.g. ~ and ~) . Why ? . . · . 

. :, Uiing 23 Na nmr, we find that one or· ~wo sodium ions will bind to the 
dicoronands 1-i: the doubly-occupied complexes display binding .constants smaller 
to those for the singly-occupied complexes by one order of magnitude; the electro­
static repulsion of the cations being (partly) compensated .by reduced salvation 
and electrostriction of the dicationic ~s compared to ,the monocationic complex. 

Linear polyethers such as J and 1 wrap themselves around the cation. 
While AH b -18 + 3 kJ.mol-1 and AS =--11 +-3 J.K-l.mo1-l for J. Na+, with the 
homologous ligand tl.Na+ has AH= -66 + 10-and AS= -185 + 45 for 1:1 complex for­
mation in pyridine solution. This difference reflects soTvent participation in ~-Na+ 
(but not in 1.Na+) complex formation .. 

cor(,or>~o~ .. 
&R R~o R = NHCOCH3 

~ n = 1 
~ · n = 3 
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The effect originates in a full spherical engulfing of Na+ by 1, with its ten 
heteroatoms coordinating the ion, a geometry which cannot be achieved by the 
smaller fellow J. 

Lastly, have you heard about our hmr-cum-gastronomy workshop in Talla­
hassee in September? If not, you should try for yourself 11 Pate Lamourette 11 

: you 
prepare it from bone marrow, chopped mushrooms, eggs, and seasoning; whip thorou­
ghly, then 1/2 hour in a very hot oven. Just luscious. 

The work summarized in ·the second paragraph has been done with James 
ffouquant, Freddy Delville, and Jean Grandjean; the study excerpted in the third 
paragraph has been done with Jean Grandjean, Werner Offermann, and Peter L. Rinaldi; 
while Frank Anet and George Levy were both patrons and scullions for the prep 
summarized in •the fourth paragraph. 

PL:nd 

With kirid regards and best wishes for 1981, 

Cordially yours, 

Pierre Laszlo 

1. E. Weber and F. Vogtle, Inorg. Chim. Acta, 1980, 45, L65-L67. ==== -
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UNIVERSITY OF · 
NEW BRUNSWICK Post Office Box 4400 \ Fredericton, N.B. \ Canada E3B 5A3 

Physics Department 
(506) 453-4723 

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

Dear Barry: 

January 20, 1981 

DIGITAL PHASE SHIFTER 

RF pulses are sometimes required with various phaie 
shifts relative to a reference. For example, cycling 
methods for quadrature detection require 90° phase shifts, 
tnd identification of multiple quantum transition~ can be 
achieved with 360°/n phase shifts where n is an integer. 
A circuit to produce such phase shifts under digital 
control has been described by G. Bodenhausen in the J. Mag. 
Reson. l!, 357 (1979). · 

After we had assembled this circuit, ,our technician, 
John Lewis, discovered a somewhat different method described 
by A. Salina in the Designer's Case Book of "Electronics" 
(ca. 1974). It can be further simplified to yield the 
following , scheme. 

,,,,. . ........ 
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Dr. Bernard L. Shapiro January 20, 1981 

The 74163 is a 4 bit presettable counter. We use it to 
divide a 16 MHz input to a 1 MHz output (it can be clocked 
up to 32 MHz). Every microsecond, when the master Mover­
flows at a count of 15, it produces a carry pulse which is 
used to preset the slave Stoa count n between O and 15. 
The slave thus starts its count at n instead of 0, and its 
1 MHz output leads that of the master by n/16 microseconds 
giving a phase shift of n•360°/16. The 4 bit preset data 
is reloaded every microsecond, although it will differ from 
the slave count at that instant only if the preset lines 
have changed within the last microsecond . . Of course, the 
values 16 MHz, 1 MHz, 1 µsec, and the count of 16 with 
binary 4 bit preset are not essential for this scheme, they 
merely reflect our implementation at the present time. 
Counters can be cascaded to obtain greater n although the 
output frequency then decreases accordingly. The master can 
load several slaves so that several phase shifts are avail­
able in parallel. In fact, a quadrature output is required 
in each channel for the single-side-band mixer that trans­
lates the 1 MHz to the desired nmr frequency. This quadrature 
signal is easily generated as shown with a 7474 flip flop 
who5e D and Cl inputs are fed from the most significant bit 
and the MSB-1, respectively, of the counter. 

Sincerely yours ·, 

Reinhold Kaiser 

RK: seb 

\ 
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DEPARTMENT OF CHEMISTRY . 
TEL. (403) 432-32154 

TELEX 037-2979 

Dr. Barry Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas . 
U.S.A. 77893 

Dear Barry., 

THE UNIVERSITY OF ALBERTA 
EDMONTON,ALBERTA, CANADA 

T6G 2G2 

January 20, 1981 

l 19 Re: H NMR on 5 mm F probe on the WH-400. 

While ejecting the _sample, the top l II of our 5 mm lH insert was com- . 
pletely broken off. The nature of the sample was such that_ the entire 
insert was a complete write-off. We were faced with the possibility.of 
being unable to run lH NMR (which constitutes about 80% of th~ work load 
on the WH-400) for several months until our probe was repaired or a new 
one delivered. Fortunately we have a 5 mm 19F probe and decided to tune 
it to 400 MHz. The only trick we found necessary was to detune the lH 
decoupler coil first (we chose tre 19F frequency) and then tune the re­
ceiver coil to lH in the standard manner. Proton spectra obtained from 
standard lH test samples on the 19F probe for S/N, hump and resolution 
were surprisingly good with no indication of background lH signals. Shown 
in the Figure is a portion of the lH NMR spectrum of a prostaglanden taken 
under identical conditions ·(same sample, pulse width, etc.) in the 5 mm 
lH probe (taken one month ago) and the 5 mm 19F probe retuned to 400 MHz. 
The spectrum from the 19F probe is slightly noisier but otherwise iden­
tical to that obtained in the 5 mm lH probe. 

Sincerely, 

Tom Nakashima 

TN/ss 

,.......___ 
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Professor Bernard L. Shapiro 
Depa:rtment of Chemistry 
TA.MU NMR Newsletter 
Texas A & M University 
College Station, Texas 77883 

Dear Barry: 

NORTHWESTERN UNIV~RSITY COLLEGE OF ARTS ANO SCl~NCES 

Department of Chemistry 

Evanston, Illinois 60201 

January 26, 1981 

· A- number of workers recently have us.ed the temperature dependence 
of carbon~13 chemical shifts to calculate free energy differences between 
rai>idly -interconverting forms such as conformers or carbocations. We have 
fourid that the 13C shifts of 3, 3-dimethylheteracyclohexanes are extremely 
temperature dependent and that the plots of shift vs. temperature are .curved 
for the 3 carbons. We endeavored to exploit this behavior to calculate the 
chair-twist free energy difference. Unfortunately, the results were worse 
than unreliab.le, as they cast doubt on the entire use of the Wood-Fickett­
Kirkwood (WFK) method for 13C chemical shifts. 

-·--,· 

Qur strategy was to compare energy ctifferences for unsubstituted, · ~ 
disub~tituted, and tetrasubstituted systems {!, -~, in which increased 
propo:rtions of the twist form should be observed. Typical shift/temperature 

0 C) 
X 

1 2 ,.., ~ 

gradients were 20-70 x 10-4 ppm/K . . Calculated values of flG 0 failed to 
exhibit the expected. dependence on methyiation. For example, when the 
shifts were expressed simply as differences from internal TMS, llG 0 for 
1...,.:t (X = C~), respectively, was 1450, 850, 1150 cal/mol (the series should 
have decreased monotonically). Other trends were equally poor. Worse 
still, the rigid molecule 2, 2-dimethyladamantane provided converging results 
that gave a free energy difference of aroµnd 2000 cal/mol for a totally 
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nonexistent second species. Using the Jameson correction for the temperature 
dependence of TMS did not improve the situation, nor did the use of internal 
chemical shift comparisons of two carbons within the same ring. 

The problem is that the temperature dependence of the 13C chemical 
shift is influenced by two factors. In addition to the effects of conformational 
or structural equilibria, intrinsic factors such as variation of bond lengths or 
bond dipoles with temperature also can alter the chemical shift. Mislow 
pointed out some time ago that successful use of the WFK method requires 
accurate temperature and shift measurements, which imply little or no 
alternative contributions to the chemical shift/temperature gradient. In the 
present context, the inherent factors are much too large to permit application 
of the WFK method . . Unfortunately, inherent factors vary significantly from 
one carbon to the next, so that internal compensation is difficult. It may be 
that in some cases the inherent factors are small, compared to the equilibrium 
shift, but this condition would have to be demonstrated by appropriate controls 
in each case. Simply observing a converged calculation for the free energy. 
difference apparently proves nothing, even when the shift/temperature plot 

;-~ is curved. Although the WFK method works very well when chemical shifts 
-✓ are subject only to the temperature effects of a shifting equilibrium, the 

large and structurally variable inherent gradient of 13C chemical shifts is not 
reliably factored out. 

Sincerely, 

Jl:: B. Lambert 
Adella R. Vagenas . 

Title: Carbon-13 chemical shift/temperature gradients and a Wood-Fickett­
Kirkwood Failure 

JBL/jr 
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·\ :irofessor B. L. Shapiro 
Department of Chemistry 
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Education 
Administration 

,t ~Texas A & M Un1.vers1.ty 
!.~: -.~ollege Station, Texas 77843 

Agricultural Research 
Northeastern Region 
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Research Center 

600 East Mermaid Lane 
Philadelphia 
Pennsylvania 
19118 

13 Subject: · Effects of deuteration on the ·· C solid state NMR spectra of 
.-::: carbohydrates 
'ifi . 
½\ Dear Professor Shapiro: 

Our recent studies corlcerning the perturbation effects of exchangeable deu.terium on 
the 13c solution spectra of carbohydratesl,2 have stimulated us to examine this 
phenomenon in the solid state. Typically, crystalline carbohydrates exhibit excel­
lent C.P.-M.A.S. narrow line spectra (4-10 Hz at 15 MHz) in the solid state. 
These spectra have been effectively used to define tautomeric equilibria3 and con­
formational states.4a,4b 

We have examined the 15 MHz 13c solid state C.P.-M.A.S • . spectra of both proteo and 
deutero exchanged and recrystallized carbohydrates to evaluate the perturbing 
effects induced by exchangeable deuterium substitution. As can be seen in Figure A, 
a-methyl . glucoside crystals in the normal OH state give a well resolved spectrum 
(8 Hz line width). Upon deuteriumexchang;-an~ st1bsequent recrystallization from 
deuterium oxide, this compound exhibits spectra ·which have considerably broader' 
lines (20 Hz) and diminished resolution {Figure B). More importantly, however, we 
observed that the intensity of the resonance corresponding to the C-6 carbon has . 
essentially disappeared.. Furthermore, the intensity of this resonance does not · 
respond to changes in the range of contact times (0.5 ms-5 ms) or repetition rates 
(3-20 sec) studied. This phenomenon has also been observed for (3-methyl glucoside. 

These findings suggest that exchangeable deuterium induces stronger quadrupolar 
interactions in primary vs. secondary carbinol carbons. In addition, if intra­
molecular exchange of labile OD at the primary carbons in the solid state is slow 
on the NMR time scale, a broad signal could result from a range of shift positions 
representing varying degrees of deuterium association. This is counter to what one 
might predict, based on the fact that in solution the most rapid OD exchange takes 
place at C-6. 

2:(,v,e;;..., /:> . J{;_,Ju_,,, 
Kevin B. Hicks 

#.~~-//~ 
Kathleen M. Valentine 

1 P. E. Pfeffer, K. M. Valentine, and F. w. Parrish, J. Am. Chem. Soc. 101 (1979) 
1265. 

2 P. E. Pfeffer, F. w. Parrish, and J. Unruh, Carbohydr. Res. 84 (1980) 13. 

3 P. E. Pfeffer, K. B. Hicks. Abstract. 179th National Meeting of the American 
Chemical Society, March 23-28, 1980, Carbohydrates paper f26. 

4a 1 R.H. Atalla, J. C. Cast, D. w. Sindorf, u. J. Bartuska, and G. E. Macie, 
J. Am. Chem. Soc. 102 (1980) 3249; 4bw. L. Earl and D. L. VanderHart, J. Am. 
Chem. Soc. 102 (1980) 3251. 
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C-1 -C-6 

100 75 50 
PPM 

15 MHz, 13c C.P.-M.A.S. spectrum of a-methyl glucoside. Conditions: spectral 
width= 2000 Hz, contact time= 4 ms, repetition rate= 3 sec, 1000 transients, 
spinning rate= 2400 Hz. 

15 MHz, 13c C.P.-M.A.S. spectrum of deuterium exchanged and D20 recrystallized 
a-methyl glucoside. Conditions: spectral width= 2000 Hz, contact time= 4 ms, 
repetition rate= 10 sec, 2500 transients, spinning rate= 2400 Hz. 
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January 29, 1981 

Dr. Barry L. Shapiro 
Editor TAMU NMR Newsletter 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 

"New Level of 10mm C-13 Sensitivity" 

Dear Barry: 

varian 

Since my arrival at Varian there has been a great deal of energy expended in 
advancing probe technology. My colleagues and I are pleased to announce at 
this time that the first generation of probes for the XL-200 are now avaH~ble. 

Enclosed are two spectra taken on the new 10mm fixed frequency C-13 probe. 
Figure 1 shows the standard ASTM sensitivity test using 3.SHz of line broaden­
ing. Figure 2 is a 16 transient spectrum of cholesteryl acetate (100 mg/ml). 
I feel _that comparison of the performance df this probe with other 10mm mid 
field superconducting NMR systems will indicate that these probes represent a 
new level of 10mm C-13 performance. Routirie runs on 1 millimolar concentra­
tions of cholesteryl acetate is just one example of the new dimension that 
these probes lend to the XL~200. Representative spectra of this and other 
new generation probes will be shown at the 22nd ENC (Asilomar). 

Sincerely yours, 

~ 
Toby Zens 

Please credit to Howard Hill's account. 

/m 
enclosures 

611 hansen way/palo alto/california 94303/u.s.a./415/493-4000 
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DEPARTMENT OF CHEMISTRY 

THE UNIVERSITY OF ROCHESTER 
COLLEGE OF ARTS AND SCIENCE 

RIVER STATION 

ROCHESTER, NEW YORK 14627 

January 16, 1981 

Prof. Bernard Shapiro 
Department of Chemistry 
Texas A & M University 
College Statiori, Texas 77843 

Dear Barry: 

.. ------

BIOPHYSICAL POSTDOCTORAL POSITION ~ 

I have a postdoctoral position available in my laboratory. 
The starting date is flexible (anytime during the spring or summer 
of this year). The main thrust of our research program is the 
spectroscopic study of drug-nucleic acid complexes. We will be 
studying the binding of several important drugs to chromatin, 
native and synthetic DNA's, and deoxyoligonucleotides. All good 
candidate~ (spectroscopists, biochemists and organic chemists) 
will be considered for this position, as we are using a variety - ' 
of techniques and methodologies in our research program. L 

The facilities available include a multinuclear Bruker 400 
MHz NMR spectrometer, a computer interfaced Cary 219 UV/Vis 
spectrophotometer, a computer controlled Jasco-J40 circular 
dichroism instrument, a computer interfaced Durrum Stopped Flow 
Instrument, a Perkin-Elmer MPF 44A spectrofluorimeter, an HPLC 
unit, etc. 

Interested applicants should forward a curriculum vitae and 
arrange to have three letters of recommendation sent on their 
behalf. 

. I thank you in advance for either passing this notice to 
potential applicants, or forwarding their names to me. 

TRK:jep 

Sincerely yours, 

lo--tV\ 
Thomas R. Krugh 
Professor of Chemistry 
716-275-4224 
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Yes, Brunnhilde, there really is a highfield NMR alternative: 

Nicolet Supercon Ff-NMR 
Spectrometers 

Uncompromising performance, limitless adaptability. 

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

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

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

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

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

• Advanced Nicolet 
1180E Data System 
with 128K/20-bit 
memory, 2 56-step 
pulse programmer, 
and the most 
comprehensive FT­
NMR software package 
available. 

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

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

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

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

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

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

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

• High sensitivity 
wide-bore nc studies 
of high molecular 
weight polymers. 

• Automated T I and 
T 2 measurements. 

• Chemical dynamics 
studies. 

• Temperature­
programmed 
experiments. 

• 3 1p experiments on 
living organs. 

NICOLET 
MAGNETICS 
CORPORATION 

A NICOLET INSTRUMENT SUBSIDIARY 

145 East Dana 
Mountain View , Cali fo rnia 9404 1 
TWX: 910-379-6589 
Telephone: 4 15-969-2076 



FXSERIES 
OF 

FT NMR SYSTEMS 
FX Features 

■ Light Pen Control System ■ Digital Quadrature Detection 

■ Bilevel Software Package ■ Oxford SCM Systems 

■ 2-D Spectroscopy ■ Programmable Variable Temp~rature 

■ Auto T1, T2 Meas./Calculation 
- . 

■ Double Precision (32 bit word length) 

■ FX Series Work Station ■ Floppy; Moving Head Disc Systems 

■ Programmable Multi-Pulser: INEPT, Selective Excitation, 
Cross Polarization, Bilevel Decoupling, etc. 

FX-60QS: 
■ CP/MAS 
■ 13C, 31 P, 29Si (examples) 
■ Routine Liquids/Solid State 

FX-90Q: 
■ OMNI Probe™ System 
■ 10mm, 5mm Micro Inserts 
■ Wide Band (1H to 103Rh) 

FX-200: 
■ Dual Frequency Probes 
■ Broad-Band Probes 
■ CP/MAS Extension 

FX-270: 
■ Dual Frequency Probes 
■ Broad-Band Probes 
■ "Tilt" Micro Probe 

dEDL 
USA Inc., Analytical Instruments Div. 

235 Birchwood Ave ., Cranford , NJ 07016 
201 - 272-8820 
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