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WE STOCK ALL THE RECORDING CHARTS YOU NEED ••• 
• THE WORLD'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
• EVERYTHING BUT THE SPECTROMETER • SEND FOR OUR 
NEW FREE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY QUESTIONS, PLEASE CALL. 

CHARli PAPER 
Finest g)ade NMR Chart Paper made to be used in every model spectrometer. All charts 
have be~n updated to coincide with the newest instrument techniques ... Fourier 
Transforhlation, Hetero-Decoupling, and Time Averaging. 

NOTE: All charts packaged 500 sheets to a box except roll charts or as otherwise noted. 

I 
11 

11 PRICE PER BOX 
CATALOG 
NUMBER INSTRUMENT! TYPE 1·10box• 11-~4box• 26-49box• 50& over 

VARIAN 
WCV-100 (S-100A) HA-100, HA-1ClOA, and D Cal . $35.00 $34.50 $34.00 $33.50 
WCV-60 (S-60CI A-60, A-60A and D Cal. 35.00 34.50 34.00 33.50 
WCV-60EL HA-60EL and IL 11 Cal. 37.50 37.00 36.50 36.00 
WCV-XL (XL-100) XL-100 (Standard) 11 Cal . 35.00 34.50 34.00 33.50 
WCV-XL-100FT XL-1 00 (Fourier) II Cal . 37.50 37.00 36.50 36.00 
WCV-220 (S-220) HR-220 11 Cal. 37.50 37.00 36.50 36.00 
WCV-56 (S-56A) A-56/60 

II 
Cal. 37.50 37.00 36.50 36.00 

WCV-360-K·J0 EM-360 Ii Cal. 28.00 27.50 27.00 26.50 
WCV-20 (CFT-20) CFT-20 Cal. 30.00 29.50 29.00 28.50 
WCV-EM-300R (3E) EM-300 (6 rolls/box) Cal. 14.40 13.80 13.80 13.80 
WCV-EM-300F (300X10) EM-300 (flatbed) 11 Cal. 28.00 27.50 27.00 26.50 
WCV-60T (S-60T) T -60 (two color) 11 Cal. 20.00 19.50 19.00 18.50 
WCV-608 T -60 (one color) Cal. 17.50 17.00 16.50 16.00 
WCV-60U (S-60U) 'r -60 (multi-nuclei) 1, Cal. 20.00 19.50 19.00 18.50 
WCV-60TS T-60 (no grid, delta) Blank 16.00 15.50 15.00 14.50 
WCV-BL 11" X 26" II Blank 16.00 15.50 15.00 14.50 
WCV-60T-BL 8-½" X 11" Blank 10.00 9.50 9.00 8.50 
WCV-CFT-20K-11 11"x16" II Blank 13.00 12.50 12.00 11.50 
WCV-360BL 11" X 16" Blank 13.00 12.50 12.00 11.50 

JEOL 
WCJ-4HA C-60H, 4H-100, (9.00 ppm) Cal. 37.50 37.00 36.50 36.00 
WCJ-4HB C-60HL, MH-100, (9.0 ppm) Cal . I 37.50 37.00 36.50 36.00 
WCJ-4HC ' MH-100, PS-100 (10.8 ppm) Cal . 37.50 37.00 36.50 36.00 
WCJ-4HD MH-100, PS-100 (9.0 ppm) Cal. I 37.50 37.00 36.50 36.00 
WCJ-4HE PFT-100 (standard) Cal. 37.50 37.00 36.50 36.00 
WCJ.PFT-100 PFT-100 (Fourier) Cal. 37.50 37.00 36.50 36.00 
WCJ-F X-60(F X-2) FX-60 Cal. 37.50 37.00 36.50 36.00 
WCJ-FX-60-BL FX-60 (para only) Blank 19.00 18.50 18.00 17.50 

WCJ-PFT-100BL 11" x 17" (para only) Blank 19.00 18.50 18.00 17.50 

WCJ-BL 11" X 17" Blank 15.00 14.50 14.00 13.50 

BRUKER 
WCB-"UC" HX-90, HFX-10 Cal. 40.00 39.50 39.00 38.50 

WCB-BL 12-½" X 29" Blank 17.00 16.50 16.00 15.50 

WCB-WH-90 WH-90 Cal. 35.00 34.50 34.00 33.50 

WCB-BX-FT HX-270 Cal. 40.00 39.50 39.00 38.50 

PERKIN-ELMER 
WCPE-2018 R-20,R-20A Cal. 37.50 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-20B Cal. 37.50 37.00 36.50 36.00 
WCPE-462-1075 R-12, R-12A (6 rolls/box} Cal. 35.00 34.50 34.00 33.50 
WCPE-435-0065 R-24 (roll) (6 rolls/box) Cal . 35.00 34.50 34.00 33.50 
WCPE-435-7204 R-24A (rect.) (100 sh./box) Cal . 7.00 6.50 6.00 5.50 
WCPE-441-1580 R-22 (rect.) (100 sh./box) Cal. 8.00 7.50 7.00 6.50 
WCPE-R-32 R-32 (roll) (6 rolls/box) Cal. 35.00 34.50 34.00 33.50 
WCPE-2018BL 11 " X 22" II Blank 15.00 14.50 14.00 13.50 

WCPE-2021BL 11"x19" II Blank 15.00 14.50 14.00 13.50 

WCPE-526-1102 R-26 (rect.1 (100 sh./box) Cal. 7.00 6.80 6.60 6.40 
WCPE-435-90208 L R-24A ( rect.) ( 100 sh ./box) Blank 4.50 4.25 4.00 3.75 
WCPE-441-1580BL R-22 (rect.) (100 sh./box) Blank 4.50 4.25 4.00 3.75 

NMR SPECIAL Tl ES 
WCN-60/100 A-60, HA-100, A-56/60 Cal . 35.00 34.50 34.00 33.50 

I 

~ I #(,~~~ 

!@Ji~ VVILMA·D 'rLASS COMPANY, INC. 
~Coac~,f) U.S. Route 40 & Oak Road 1 rena, N.J. 08310, U.S.A. I (609) 697-3000 1 TWX 510-687-8911 
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· . Depart~ent of Chemistry 

; . 

··'· . , , '·I 

•· : 4~00 KEELE STREET, nowNsvrnw. ONTARm M3JIP3 
· Professor. B. i. Sh~piro · · · 

. .-.--D~partmen t 0£ . Chemi!3t ry · 
. Texas A&M university • 

College Station . 
. T~xas _77843, U.S.A • 

I 

. ··. ·,. Dear. Professor Shapiro: ! -. 

Incipient PARRS · 

.. October 4, 19 76 

Having·· spent most of a sabbatical year learning how to . relax in 
. Geor_ge Levy's laboratory, I naturally had paramagnetic reagents in my 

· ·. mind when reading .a recent paper on square planar Ni phosphine complexes 
· ltnorg. Chem.; is, 2096 (1976)]. Therein, the absence of observable P-H 

coupling of a ·dimethylphenylphosphine ligand on nickel was attributed to 
.· "cancellation .of coupling". · 

Seeing no good reason for! any such cancelling, it seemed to me that 
a ·short lived tetrahedral Ni conformer (an incipient PARR) would effectively 

. remove JP • by relaxing the directly attached phosphorus. It turns out that 
t:pis has . ffeen observed before, although in another earlier paper {Inorg. Chem., 
13; 970 ' (1974)], · some surpris1e was n·oted at' tb,e "as yet unexplained" 
reappearance of P-~H c_oupling at high temperatures. In fact this is precisely 

_what one would ~pect from the express_ion .for param~gnetic relaxati_on w~i:h . 
-contains a Temp term. In fact, several factors will decrease the efficiency 
of electron:..nuclear dipolar relaxation as temperature is ' increased. If it 
so happens that the frequency of the._.coupling and effectiveness of the PARR 
concerned are · just right over Ian app':i:·opriate temperature range then the ·. 
appearance of. AB . splitting only at higher temperatures in a PARR ••• AB situation 
is ' easily demonstrated. · All that is required •is that the PARR affects nucleus 
A very much more than nucleus B(or you-won't see B). 

I 
.· . · · A case iri point . is

1
~r(aca;c) (lxl0-2M) with CHCl/lM) in cc1

4
~ .It is 

eas_y tg . demoni§rate by . . ~ ~, ~with the H de:oupler of~ of course) that 
at +60 · C. the . C-H splitting i!s observed (albeit broadened somewhat - but 
quite dist;i.nct). Dpwn around :-10°c the splitting is absent and only a · 
single -broad_ line is observed., . . 

· 13 I 13 
Beyond this point the C signal broadens further as electron C 
nucleus dipolar . relaxation incre·ases in efficiency. The amllogy · 

. with the above Ni·· systems is that a short lived PARR - substrate 
. complex is .-formed in which the complexing atom (P in Ni case and 
H . in this. one) . is .. relaxed a hundred-fold more effectively than the 
observed nucleus (Hin the Ni case and 13C in this one). 

. . 
. . 

· Your·s • relaxful;J.y, · 

. C.E. Holloway 
1'ona,,...t-nion+- n --F rhom; ar,..,7 -

\.__.., 

'\ 
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. THE JOHNS HOPKINS UNIVERSITY 
SCHOOL OF MED/CLNE 

725 j{. WOLFE STREET i BALTIMORE, -MARYLA.ND 21-205 . 

. . . 
DEP.ARTAfENT OF PH'YSIOLOGICAL CHEMISTRY. 

~rofessor Bernird L~ Shapiro 
Texas A. & H. University 

. College of Science · · 
-College ~tation, Texas · 77843 

Dear Barry: 

October . 8, ·_ 1976 

TELEPHONE 955.5000 
AREA CODE 30i 

Some of our current NMR work is directed t _oward the observation of metal 
nucl ides ·in metal loproteins. We are especially .interested in cadmium (Isotope 

· . 113, ~ 12.6% natural abundance) which can l;,e substituted into several proteins. 
The potential for .observing still other nuclei which have resoriances in the 10 
to 30 . MHz range at 23KG prompted us to adopt a .11wide band 11 approach in developing 
circuitry for our spectrometer which comprise_s a Nicolet TT 23 console (basically 
a retuned Bruker WH 90) a Varian 1511 magnet and V4412 probe. 

Figure 1 shows the general scheme for the observation of nucl ides. in the 
_ 10-30 MHz radio-frequency _spectrum on our ypectrometer. The wideband preamplifier 

·r--<_ circuit: is similar to that of Hawk, et al. · One problem on our Nicolet/Bruker/ 
Varian hybrid system has .been the amount of harmonic noise present in the reference 
channel. This has necessitated the use of a tuned circuit on the output of the 
preamp. stage of that channel . . We are presently working on ways to clear up that 
prob 1 em and .we would appreciate hearing how others have manage.d it. The driver 
stage is a ~ideband amplifier.of our own design and has an app~oximate output of 
12W that is e~sentially 1 inear over the range of 5-50 MHz. For.frequencies falling 

• within ::1: 15% of the 13c re.sonant frequency (25.16 MHz) of our spectrometer the 
SOW and lKW amplifiers may be used without any retuning. Th_e power loss is signi­
ficant (125 W pulse for 22.22 MHz versus lKW for 25.16 MHz) -if no readjustments 
are made, but the resultant 90° pulse of 40 µ se~ was conside~ed adequate. 

I 

. Figure 2 shows a Ti-inversion recovery experiment for a lM solution· of natural 
· abundance Cd Cl2 (spectropure, Johnson-Mathey) in 90% H20/10% D20. All spectra 
were obtained in a 12mm sample tube. The apparent longitudinal relc!Xati6n _ time is 
28.86 seconds~ Figure 3 shows a single .pulse experiment on the same .sample for a · 
test of signal-to-noise. All spectra were obtained without benefit of single-sideband · 
filtering or quadrature phase detection. · 

Sincerely, 

4 
Donald P. Hol 1 is . . Ray L. Nunnally 

· 1) R.M ; Hawk, R.R. Sharp and J.W. Talon, Rev. GL . 
Sci. I nstrum. ~. 96 (1974). ~ 

DPH: kre . 
- Enc. · 
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· Tll.R 
Pl= 80~0000 USEC 
Dl · = 2 • 00000 . SEC 
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2 
~~ 
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; = 50. 0000 SEC . 5 
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! = .0ee000 SEC 8 

P2 = 40.e00e USEC 
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SIZE= ' 8192 
AT~ 2.J4594 SEC 
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. EM = 1 .20000 

. PA = 2 59 • 1 58 
PS = - 108 • 8 3 0 

Figure 2. 
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. Figure 3. . 

A 150 H_z plot (20 Hz/cm) _of the CdCl 3 
spectrum. 
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October 12, 1976 

Professor .BernardL. Shapiro 
. . Department of Chemistry 

Texas A&M ·University · · 
College Station, Texas 77.843 

. Dear Barry: 

. .· . . · . . . · ·. . 

Sta~dard Oil Company (Indiana) . 
Amoco Research Center 
P.'O. Box400 
Naperville, Illinois 60540 
3)2-420-5111 

Quar1titative Analysis by 1!3c ·Fourier Transform NMR 

For the last two years .we thave been doing quantitative 13c measurements 
by the Fourier transform technique on petroleum samples. One of the 
parameters most frequently sought in the ·petroleum industry is the 
percent aromatic carbons in a sample or %CA. In the past these 
measurements were obtained on a Varian CFT-20 - spectrometer. The 
conditions we are using are: an 80° pulse (we determine a 90° -pulse 
and ba.ck of;f slightly), a -delay between pulses of 100 s, an acquisition 
time of 1. 024 s with 8192 data point's (spectral width of 4000 Hz), arid . 
the decoupler is gated on only during data acquisition. This procedJ re 

_ should suppress any NOE problems. The sensitivity limitations of a 
CFT-20 require an experimental time of about 10 to16 hours. 

We expect that most carbons having long T1
1 s will be aromatic. 

Consequently; the va_lue of %CA should increase with an increase in the 
pulse delay until a uniform value is reached at . a pulse delay greatei-

. than 3 T1
1 s ~ On the CFT-10 we found %CA values were equal, within 

. experimental error, for delays of 100 sand 200 s. Consequently, we 
have selected 100 s as our pulse delay. · 

Recently we ·have acquired a Nicolet TT-14 spectrometer. Its . higher 
sensitivity has allowed us to reduce our measurement time to ·one hour . . . I . . . . -
per determin_ation. Since we generally make three determinations -of 

.%CA per sample this has drastically increased our sample handiing 
capabilities. The superior integration routine has . increased our 
precision from about 1.5% on the CFT-20 to about 0.6% on the TT-14. 
The higher sensitivity has also enabled us to determine the eff_ect: of 
longer delays on our %CAmeasurements. Values on a single gas oil i re 
shown in the · table. 1 



belay ·. rotal 
. • 

%~A Pulse (s) Time (hr) Nci. of Scans 

0 0.01 . 36 25.Y 
. 1 0.02 · 36 . 30.7 

2 0.06 36 31.4 
5 · . 0;06 . 36 33.5 

10 0 ~11 36 .33.4 
20 0 . 21 . 36 34:6 
so 0.5 36 35.2 

100 1 36 35.7 
200 10. l · iso 35.6 

· 300 15 . 1 180 36.1 
400 11.2 100 35.9 

We have of course tried to obtain quantitative measurements using 
Fe(acoc) 3 and have found that we consistently got lower values of %CA 
which we attr.ibute to a nonuniform dispersion of the reagent· over the 
many types of carbons present in gas oils. We feel these reagents· 
must . be used with care in quantitative work. 

\~-~~ 
( - ; LI'-' l\. ru,f -
\ J ~5 
\...,-

G. J. Ray 

/~~~ 
Mail .StationF-9 

R. W. Dunlap 
Mail Station F-9 

DEPARTMENT OF CHEMISTRY 

UNIVE::RSITY OF DELAWARE 
NEWARK. DELAWARE 

1 9 7 1 1 

October 5, 1976 

Title: Postdoctoral Position: Density Matrix Theory of 
Double Resonance 

I have iimnediately available a postdoctoral position for research 
in Spin-Lock FT NMR and/or related areas. An ·interest on the. part of the 
cand.idate in density matrix theory would be helpful but not essential. 

Recently, in pondering the effects of strong rf double resonance 
fields on spin lock experiments (e.g. C { H}) I have r~viewed what I used 
to know about density matrix theory. It seems that most extant theories 
of double resonance contain limitations on the strength of at least one 
of the two rf fields or other inhibiting assumptions. I finally realized 
that the time dependant density matrix equations can, with some rearrange­
ment, be solved directly by a Runge-Kutta iteration to produce an rrn 
directly. The theory is quite general, limited by one's abundance of 
computer .time, although we have had only mixed success in situations where 
the decoupling field strength is time dependant (as in broad-band decoup­
ling). This could be a mathematical problem in solving the differential 
equations. Results are too preliminary and unclear to report .in amy . 
definitive fashion. 

218-E 



MAX-PLANCK~INSTITUT FOR . KOHLENFORSCHUNG. MOLHEIM A. o. RUHR . . 
. . . . . . · .. J . 

. . . . ' 

4330 M.0LHEIM A. D. RUHR I, P0STFACH 0113· 25 

Professor B~- L, Shapiro 
· Department of Ch~mistry 
fexas A & M Uni~~rsity 
College Station, Te~as 

Title: 13cNMR Spectra of some Nickel-Olefin Complexes 
1· 

. · J 

Dear Professor Shapiro, I 
Our CW XL-1OO-115 was .converted by Varian into . an FT­

spectrometer just over· :a year ago, and _we are v~ry satisfielld 

with . the perforrnanc·e th
1

at the instrument .has been giving u 5i" 

1 3 · 
. Recently we have measur ed the -· C NMR spec1ra of some nickell 

complexes <;>f 1,5, 9:..cyclododecatriene (CDT) • The data . for . 

(all trans-CDT)Ni (I) and (all cis-CDT)Ni (II) 

·,•I I . 

I 

; NL. . · 
., ' -- ' \ 

II · 1 

. - . I .. 
are given in the table .' All the double. bonds in these compounds 

. . . . I 
, are complexed ~nd only !two signals are_ found . ~ · one for tlie . ole-

finic carbons and one :lfor the methylenic carbons. The comp~exa-

tion shift (65) of the lolefinic carbons. in I is only ..:.2s:.o ·1PP~ . 
(i.e., signal is shifted to greater shielding)~ Extended Hackel 

calculations indicate that fot> ·tris-olefir1complexes of ni1kel(O) . 

a planar arrangement o~ the double bonds. should be the most favour-
2 · · · · 1 ~ . · • .. I· .. 

able. However, the double bonds in (all trans-CDT)N1. are arranged . I . 
propeller-like around nickel (Ia), so that the optimum .metal- . · 

blefin interaction is . ~ot possible. The complexatio~ shift I for the : ' 

(a11 ·cis-CDT) . complex in which the double bonds ca:n .take up a .planar .....-- . I . . 
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. a~ratigemett:t .. a~ou:t the nickei :a: tom (!Ia) • "i~ c:pnl:i.iderably· :. · 
, gr~.ater .· (~:~1 ,'s: ppm)~ : • · 

;·: . .. 
' . . . ·' . . -· 

. . _- . .... . · . .... ...... . . 
' ... 

We have also ·exa~ined th~C 'NMR spectra of a ·number oi--:-(all 

·. trans-CDT)Ni-tertiary..:phos,phirie and ..:ph~sphite ¢omplexes .• The . Spectra 

. of -these compounds ar~ ci::msisteht with a pseudotetrahedral: .struc­

tur-e, (III)' ;~ find fo~r signals of approxtrriately e~Uc:il ' intensi;_ 

.. ties fo.r the' CDT residue, · ·two · from the complexed 61efinic carbons 

and . two from· the methylene carbons. 

·PR 
I 3 e 

. . 
' 

.. ... --Ni ...... . - - ... 

I 
I 

' 4 

Ill 
Another trigonal nickel~olefin complex that we have examined 

ii tris(bicyclo-[2,2 91]-heptene)nickel.1 The bicibioh~p~ene 
. . . . 

ligands are free to rotate at room teniperature · and only four · 

IV 

signals are observed in the 13c NMR spec.trum • . At -60° 9 signals . 

are resolved consistent with the adoption by · the complex of the 
. . . ' . . . 

same configuration (IV) as that found by X-ray crysta1lography 

t~ be present in the · so.lid .• ·3 There are no ~ignals found that can 

.be assigned to th~ isomer with .. all bicyc·loheptene ligands having 

c7. -on th~ same side · of the trigonal. plane~ 

·References · 

.1. For · fu~th~r . details, see E~ G. Hoffmann, P. w. Jolly, A. 

KUsters, R. Mynatt, and G. Wilke, z. fur Nat.urforschg. _(in press) 

2. N. Rbsch and R. ijoffmanri, In6rg~ Chem., 13, '. 2656 (1974) 
r l · -

'.· · ··~ , ' ·, 
3.· •. C. ·:icr:Uger and Y .-H. Tsay,·. quoted in K. Fiscller, K .• Jonas, P • 

. ~ .. -~ ':!' ; . . . . ). '\1 . 

'Mis~ach, R. Stabba,· and: G. Wilke, Angw. Chem.~ §.§., ·1002 · (1973) 
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. Table , 13C Chemical sh~F~ • c.;..;L TMS} of scime nj_ckel Coini,le~~J ( ppm) 

· Compou;nd · 

all trans,;;.CDT 

(all traris-CDT)Ni 

all cis-CDT .--
(all. cis-CbT)Ni!. 

Compound 

Bicycloheptene 

:eaicycloheptene) 3Nt 
b ( Bicycloheptene) 3H.i 

I 

' . 

106.6 

130.5 

~9 .o .. 

61, 64, 

4-2.1 

4-3. 7 

. 43 .a 
4-3.8 

· 43.8 

·: .. ... - ·_ ,. ... ·. · .. . . <·I · ·. • 

3?,T 

41.2 . 

28.3 

-41. 5·: ·. 20.·. 8 

62 · 6 3 ' . . 
65, 65 

135.4 · 24. 9 

76.0 28.2 

76.5 28.5 
76.2 28.2 

76.1 · 21.6 

I 
+o.5 

l 
I . I 

4-0. 3 . 
I . 

4-0.3 

I 
I 

1· . 

Measurements on Varian XL-100-15FT Spectrometer at 25,2 MHz in 
. I I 

d-toluene at +3 2° t . unles's dtherwise stated~- . . :1 . . 0 

~6 =6 (complex)-6 (CDT). a, measured at O b, Measured at -60 
Th~ -s~gnais for t~e 11 kag~eti~ally differ~nt-carbon atoms hal e 

I . . . . I . 
:qeen assigned to the four -types of carbon. (_olefinic, bridgehead, 
·etc.) and not to indivi9-ual atoms • 

. -I 

Please credit this contribution to the . subs·cription of 

: ·I 
.. Professor Hoffmann. 

I 

. .... . ··. · .. 

· Yours 

·1 

I 

sincerely 
. .· . . .. 

Qk.ff. . R. Mynott 
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ER-200 Compact 
Spectrometer 
A compact EPR system for routine measurements 
with research performance. 

• Built-in reference arm 

• Push-button tuning 

• 3 Detection channels 

1st or 2nd Derivative Detection 
• Built-in LN 2 VT unit 

• He temp accessory 

• Double resonator accessory 

ER-420 Research Spectrometer 
A modular system which can be tailored to your exact requirements for the most demanding applications. 

• Variable temperature operation from 1.9 ° K to 1200° K. 

• Rectangular, cylindrical, large access, optical transmission, 
dual sample and high temperature resonators. 

• Choice of magnet systems and power supplies. 

• Microwave systems for UHF, S-band, X-band and Q-band. 

ER-10 Minispec 
A small analytical system with automated operation and high sensitivity at a price you can afford. 
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·_STANFORD UNIVERSITY . 
· • STANFORD, CALIFORNIA 94,305 

STANFORD MAGNETIC RESONANCE LABORATORY 

November 8 ;_. 1976 

( 4iS) 497-4062 
. (415) 497-6U3 

The s ·tanford Magnetic Resonance Laboratory is currently · searching 
for -a spectroscopist. Qualifications for __ the position include . a 

. : ·_--ph.D. in orie .o.f tl1~ exact sciences, experience in Nuclear Magnet'ic 
Resorianc~, ··and · familiarity ·with . NMR ·theory and instrumentation ~ . . . . . . . ' . 

· irhe primary ·duties . consist of providing services' as an NMR spec- · -· 
·troscopist and scientific consultant .to users of _the facility, 

. participation in the design ; execution and interpretation of 
experiments involving the360 .MHZ instrument andthe .sharing ·of 
responsibility with the Operations Manager for maintenance and 

.development -of N~Rinstrumentation at the facility. Some time 
for personal . arid_ collaborative • research wi-11 a:lso be available. 

The_position .is ·currently .advertised :in accordance with University 
policy. The Administrative Committee for the Laboratory will be . 
most grateful for your suggestions of suitable individuals. 
Nominations and applications from. women arid members of minority 
groups are especially welcome. It wotild be greatly appreciated 
-if all applications could be received by Dec_ember 15, 1976. 

Sincerely, 

~ WtuJv 
Alice .Walker · 
Administrative Assistant 

. October 19, 1976 B-9000 GENT, ...................... ... . .......................... . 

LABORATORIUM 
voor' 

. ORGANISCHE CHEMIE 
-, 

KRIJGSLAAN 271 - S 4 
( Belgie • Europa ) · 

Post-doc pb'sition available. 

A post-doc .fellowship for one year or _longer in my 

. group in · Ghent _ has- become available for people interes.;.. 

Tel . 22 5715 

· ted in . structural chemistry, · mainly assisted by NMR Spec- . 
troscopy. 

Applicants should contact me before -January 1977. 

Yours sincerely, 

l'v-· ~ . -- :;:::,,t=-- .:..__ . : , ---, 
I . . M. ANTEUNIS 
State University of Ghent 
.· Dept. Organic Chemistry 
· Krijgslaan 271 (S4-bis) 
Ghent B-9000, Belgium 
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DEPARTMENT OF THE 'NAVY 
' NAVAL 'WEAPONS_ CENTER 
CHINA I-AKE. CALIFORNIA 935'55 

I 

.IN RE_PLY Rlf ~;ER 1'.Q: 

3852/DWM:lkj . . . . . I . 
14 Qctobe , 1976 

'-l'r.ofessor Bernai;-d L. · Shapiro 
. Title: 13c Sh:f,.~lding in p-Su,bst;i.~uted 

Alkylbeilzene_s - the a-Effect · 
Department of . Chemistry-.. •. 

' Texc:1-_s A&M University 
· College Station, ·Texas · 77843 

Dear_ Barry: · · ' . . . . 

. Guy Jordan, a Nation~! ResTa:rch Council Postdoct6r~l Associate her~,. ? as · just 
-finished -an interesting and instructive . study :of . 13c ·shifts _in p-substituted ethyl­
and prbpyl-benzenes in order tb compare a-carbon shield.ings with correspoiiding 
styrenes. The results provide.l a n;lce comparison -of inductive ·vs. resonanJ e effects. 

. . In p-substituted styrenes t;here is a large positive dependence of the I. a-carbon 
shift on the electronegativity 1 of the substituent.l A plot of the shift against · 
Hammett · cr-values has a slope of 6.5 ppm, indicating significant shielding contrib~­
tion froiII the quinoid resonance form: 

In contrast, the plots of ~ 3c shifts in the substituted alkyl benzenes show an · 
' opposite trend. Although the ex-carbon shifts (Fig. 1,2) show essentially no corre­
· 1ation with the Hammett; -~:...value of the substituent, the (3-carbon shifts (Fig. 3,4) 
have a small, bµt clearly negative, slope, with values of -0.74 and -:0.69 1ppm for . 
the ethyl and propyl derivatives, The mechanism by which _ the more strongly electron-. . . . . I . . . 

donating groups actually reduce- the a-carbon shielding must involve an alternant 
inductive effect:2 · · 

c5+ 

~~a-
x~ 

They-carbon shift for ten propylbenzenes (Fig. 5) shows essentially· no 
variatio~. that can be ascribed ! to a substituent · effect. · 1 · · 

1. 

2. 

K. S. Dhanii and J. 

J. A . . Pople and M. 

. I 
I 

• I 

I 

~cerely yours, . 

~e-'h---· 
D. W~ MOORE . 

B. Stothers, Can. J. Chem., ~. 510 (1965) 

Gordon, I J. Amer. Chem. Soc., 89, 4253 (1967) 
I 

. I . 

I 

I 
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Figure 1. Substitue~t effe ct . on a car bon. chec ical- shift of -!!!!.!­

substi tuted ethylbenzenes • . 
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Figure 3. Subs t i tuent e ffec t on 6 ·carbon -chemical shi ft of para­

aubst1tuted ethylbe~zenes . 
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Fi g~re 2. Subs tituent · e ff ec t ori a -carbon chem.cal shif t of ·2~,a­
substituted propylbenienl!s; . 
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Figure 4. Subs tituen t eff ect on 6 carbon chemical shift of~­

substi tuted pr opyl ber.zenes. 
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Figure 5. Substituer.t effect_ on .>' carbon chemical shift of . para­
aubstitute:! pr opylbenzenes . 
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=i=1::~· . ~;~:,;;?c~~;l~RsT . . · . . · •. 
1280 Main Street West, Hamilton, Ontario, L8S 4M 1 · · 
Telephone: 525-9140 · 

. Octoher 15, 1976. 

Dr. B. L. Shapiro 
Department of Chemist:tiy. 
Texas A & M Universit~ 

·~allege Station, Texas 77843 
U.S.A. 

Dear Dr. Shapiro: 

· . . Re: Changing 19F Frequency of Bruker WH-90 

. Fluorine, because of its large chemical shifts, requires 
a +lexibilityof obse:rlving frequency which is not easily obtained. 

. I · . · . · . . 1 
Observing f ~equency = 9 (sync. osc.) - (90 + l1F1 ) MHz 

= 9 (19.41 + steps of 555.5 .. ~Hz) 

- (90 + l1F 1 ) . Hz 

= 84. 69 MHz + steps of 5 KHZ· - l1F 

It is desirable to lock the crysta~ circuit of J he L 
sampling. synchronise~ 1.oscillator to any of its range of p 9 ssible 
frequencies. A small .± 50 µA meter mounted on .the front ~anel 
in s 7r~es with. 270 K 6hrri at the. output of the opera~ional I . . 
amplifier OP2 is used j as a detector of the synchronised cond.i tion. 
A 10 K 10 turn potentiometer with appropriate dial also :mdunt~d 
on the front ~anel re~laces the preset P3 . (and P4 if presJ nt). 
With no other c1:1,anges ~ the 10 turn pot wi~l give a range q f 
locked frequencies. In our case, the maximum frequency was 
still not higb enough ) and so the cry~tal had an additiond1 
30 pF put in series with it. This was conveniently done ~y 
isolating one end of the crystal on its copper island, and 
bridging the newly formed gap 'with the 30 pF. The final dircuit 
is as shown, and gave 1

1

-30 KHz to +40 KHz for the full 10 t urns 
of the potentiometer. Larger capacities will not give sudh a 
high maximum frequency; going smaller eventually will not I 
allow oscillations. Dial settings for every_l0 KHz are. ~ ~s­
played on the front panel. These are approxirnate, · changing 
,-,ith temperature, fit t ing of oscillator covers, · etc. The 
essential criterion is a steady meter reading near zero, 
which changes with . t;he setting of the potentiometer until 
it oscillates or jumps to the next synchroniz~d setting. 

I 
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D p 2. 

. -,sv __., __ 

MODIFIED . SECTION OF SAMPLING .OSCILLATOR 

HA-100 magnet .coil breakdown 

This topic is almost on the list · of those unacceptable for . 
this newsletter. However, perhaps as a supplement to· the previous 
item; it may pass. 

Our HA-100 has a high impedance magnet, V..,.4014 with V2100B 
power . supply complete with 304TL passing tubes. Tests on the Monday 
morning after the weekend failure while running unattended indi­
cate that the magnet coils had developed, an electrical breakdown 
to ground and the smell was typical of the disastrous failure which 
occurs from time to time in . transformers, chokes, etc. After 10 
years continuous runnin.g, a breakdown similar to an earlier failure 
in theDP-60 magnet seemed to have taken place. · The situation was 
compounded by a loss of recirculating water to the raw water drain, 
although the flow protection of the V3520A would normally cut off 
power before a dangerous situation resulted. 

However, closer inspection and tesis revealed that the 
electrical breakdown was in the terminal block of the coil sections 
of the higher voltage half on the magnet and _that.the overheating 
and source of smell was confined to the terminal block. and· its 
immepiate surroundings. Tidying up this area and reorganising the 
junctions of the ends of the . coils put the HA-100 back in operation 
once ·again. Checking the exact source. of the breakdown had thus 
"saved" more than $11,000, and . the experience may be useful to 
others in similar circumstances. It i13 worthwhile to find the exact 
point of electrical breakdown of rnagnets. 

Yours sincerely, 

· J. L A. Thompson 
Senior Instrument Technician 



• ·c~~~~~~IEa' RPPLlCATIONS Mf GANI oues !f 4!1 Ef '1) nrEtfCTRONIOUEnu C1NfMA·Er R uOmMimoUI 
_· ·_ . . . • . . . .• . . . . . . ·1103, Bd SAI_Nl-DENIS .1 

.. 92400 C<:>URBEVOIE (France) 

Dear Pr Shapiro, : ·1 · 
·_ . . I .. ·_ ·• .. ·- • _·.·.. . ·. 

Title · . 101 -· MHz ~1P heteron·uci~ar • deco;i:ei~ns 

In respons·e to your pink letter, here a.re some· preliminary results of · 
31: heteronuclear decoupling which ·is n~w operatin~ -in ·se~ective or J 

noise modulated :inode at 10_1 MHz, observing proton · in Fourier Transform 
at 250 MHz on _ our ~ 250 _ spectrometer. · _ _ _ _ _ ·__ _ _ . . __ · . : I 
The figure : shows the proton of a, f3 methylene adenosine 5 '-..,-biphosphate 
(AMP-CH2-l?) with and without phosphorous decoupling. Sample . contains I . · 
tw:o 31p nuclei which hdve a chemical shi:f'ts difference equal to 10 .ppm. 
Six watts are sufficient to decouple the two 31p nuclei. Stared li_ne is 
clue to the monophosphat

1
e as ·- iinpurity. Shif't of iI2o is due to a small 

change of the temperat~e of, the · yariable temperature .probe to allow 
.the observation of .the 

1
triplet in · the decoupling experiment ~ . - I - ·: . . . . . . . . . 

Such heteronuclear plugs are available on req:uested nucleus and used on 
the sam~ standard 250 MHz 1H probe. - I . 

. ·, .. ' ,.· ·. · ·. ·; . .,._·~:~_i:.i:j::I?f'. :::·::·/'.'.'4'.:'.''. ':~:·r~=·l•;-_~:~~:£JiLtf:;t;:;:::~~ ., 
_· ·- 1.-_ •. .. ; ·_; ____ ._· .. ;..,:. 

2 

. . Spectra realized .by Mr T~. D~IN SON - Centre d'Etudes Nucleaires de Sacia\ _ (FRANCE) 



. Stony Brook. 

Professor Bernard Shapiro 
Department of Chemistry 

··. Texas A & M · · · 
College Station, TX 77843 

Dear. : Barry: - ;0 

. ·.-...: · ' . 

· October 20, 1976. · 

· 218-18 
· •State Unive~sity of New York · · · 

at ·Stony Brook .. 
Stony Brook, New ·York 11794 

Department of Chemistry . 
telephone: (516) 246,5050 I 5051 

'I should lik.e . to seek ·your assistance in locating a suitable individual 
.for ~po~td~ctCl~~l .position in my laboratory commencing anytime before 
F~brua:ry l,' 1977. The research would be in utilizing tritiuin nuclear 
magnetic resonance spectroscopy to determine the stereochemistry of . 
selected biosynthetic reactions. · In addition, the candidate will ·assist 
in the instructional. program in organic chemistry. 

The resear.ch: requires expertise in three different areas--synthetic 
organic chemistry (in order ·to prepare suitable substrates stereo­
specifically labeled . with tritium) , biochemistry (in order to maximize 

· . . · the . biosynthetic conversion in ~ither · in vitro _or . in ~iv._o systems), 
3
and 

magnetic resonance (in order to optimally obtain and interpret the H . 
NMR. spectra). A .candidate with accomplished .skills in · any one of the 
area_s . of expertise will be seriously considered. · --

The salary for the period (until 12/31/77) will be at the rate of 
$10, 000/year and ·some travel expenditures will be paid · for. 

Please have suitable . candidates contact me directly. In order to be 
. seripusly cons.iq.eted, at least two confidential letters of recommen-

. dation from people who can adequately . assess the candidate's accomplish-
. men ts and potential must be forwarded. . . . 

The State University of New York at Stony . Brook is an equal ·oppottuP:fty 
employer. · · · 

Thank you very much fo:t your assistance. · 

Sincerely, 

,, . . . -- ~ 

·. Larry Altman 

LA:dc 
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. . ' , 

Before you orde~ 

a. Fourier transform accessory . 

for your nmr spectrometer 

you should consult 

Transform Technology Inc. . 

The name is new 

· but the personnel have 

many years . experience 

· in the spectroscopy field. 

Write or call collect 

. to discuss your requirements:· ii-ii-~ . TRANSFORM TECHNOLOGY INC. · r.::~~/~°:'2(1~:lo Alto, Calll<>rnlt .,.,oi 

(an 1Hm11a !' Hlcolel tnl\Mnlffll Corpo,1Uon) 

· Re111e11d,er· 
&isad? . 

We ran this ad in mid-1972 when sii of us Consider some of our "firsts" in commercial 
formed Transform Technology Incorporated equipment: . I 

. with the help of Nicolet Instrument dorpora-
1 FIRST to employ a single sideband crystal filter tion. Now, less than four years · later we have I 

. . over three dozen employees and are. I now a for improved signal-to-noise ratio, . . 

Nicolet operating division, known as :Nicolet FIBST to provide phase shifted · rf pulses for 
Technology Corporation. high resoJu~~on T 2 studies, . . · I . . .· 

· What has happened since our fir-st ad? Well, ·we FIRST to use Quadrature Phase Detection, 
don't mhld tooting our horn by pointing i~·t that : FIRST to provide plots ·. of relaxation .. r11ecovery 
NTC has become established as a leader in the curves with data points, and . . 

. development of FT NMR equipment. We have FIRST to develop a complete software package 
developed, produced and installed scores of FT which includes provision for five methods of 
accessories for use on instruments sucH as the · l ·h h d i f 

· .. XL-100; HR-220, T-60, R-12 and R-32. In fact, measuring Ti va ues and t re~ met o s or T2 
for over a year we have been the leader:in U.S . . values. I 
sales of FT data systems. Now we're working on You can be sure that.we are actively working on 

· becoming the leader in overseas sales as well. • new "firsts." For example, we'll be dembnstrat-
. . I 

1 ing a complete Fourier Transform Mass Spectra-
Why the success story? . We feel it's · b. ecause · h l I 

meter very soon. To repeat t e cosing statement 
we're responsive to customers' needs. Being a I d 

I 

from our original ad-write or call collect to is-
rel.atively small group of dedicated souls we can . . · t M b caln ork cuss your reqmremen s. ay . e we ·. . w 
move quickly in the development of eqlfipment . together to add another "first." · 
which utilizes the latest techniques. ' 

NICOLET . 
• TECHNOLOGY 

CORPORATION 
. 145 East Dana Street 

Mountain View, California 94041 
Phone: 415/969-2076 · 
(forme.~ly Transform Technology Inc: r 
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. Laboratori~ril . .. . 
: fOranorgariische Chemie . 

Eldg. Technlsche Hochschule ·. 

Zurich 

8006 Z0rlch, 
U.nlversltlltstrasse 6 

One Bond Platjnum'-Nitrogen & Pl.afinum-Phosphorus Co~plings 
· . •. · . · . 15 · • . 
in cis & trans Pt( . N02)2(PBu3 )2 

Dear Prof. Shapiro, 

218-20 

Although there is a strong tendency towards the ·study of 15N · in n.atura l 

abundance, we still find it useful to study enriched substrates, especially 

when solubility is a problem. This . is often the case for transition metal 
. . . 

complexes containing nitrogen ligands. We have already suggested1 that the 
. 15 . 195 . . ··... . . · . l . 

coupling of N to . . Pt (I= 1/2~ natural abundance= 34 %) can be of 
. . . 

' • • i • • 

interest and as a follow-up we have been looking at some syst_ems ·where all 

the ligands and the metal are readily measured by nmr techniques. 

G1ven below are some values for 1J(Pt, N) and 1J(Pt, P) in .. the complexes 

cis & trans Pt( 15N0
2

)
2
.(PBu

3
)
2

. 2 · Worthy of note is the good correlation bet-: · 

ween the increase in 1J(Pt,P} on going from trans. cis and the increase in 

PBu . · 3 . 

0 15N-it - · 15~0 
2 . I . 2 

PBu 3 

trans 

. . ·lJ ( Pt ,N) 453 Hz ·. 

1J(Pt,P) = .2,728 Hz 

ci s . 

390 Hz 

= 2~996 Hz 

1J{Pt,N) orr goin~ from cis traris. We haven't changed our opini9ns on how 
. . . . . . 

one should explain these observations) Not surprisingly 2J(N,P). in the · 

cis isomer ts, about one :order e>f magnitude larger than in the trans analog. 



218-2L _ 
We should like to announce that a post.:.doctoralp()Sition involving nmr 

(195Pt, 31 p ~ 15N) _ studies tof m~tal .complexes may be available som~ t·me 
- - - - - I - - - . 

around June 1977. Salary in the range$_ 14.000/year. 

- Inte~ested parties ihould l rite to ~e directly. 

·- ·Please credit this Contributio~· to the account of Prof. · L M. Venanzi. 

Best wishes 

l P. s. Pregosin, H. Omura and L. M • Venanzi, ' J. Amer. Ch_em. Soc. 95, 2047 ("1973). 

2 . R. w. Kunz and P. s. 
. 1 · . 

Pregosrn, unpublished results. 

(CONTD. FROM P. 22) 
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··ma·a· .· . . . 
. . : . ·. . . . . . . .. 

TEXAS CHRISTIAN UNIVERSITY 
Fort Worth, Texa!i 76129 

. 817-926°2461 

Dr. B. L.Shapiro 

Department of Chemistry · 

October 25, 1976 

Department of Chemistry 
Texas A and M University ­
College Station, Texas 77843 

. Dear Barry : . 

218-22 

. · Recently we have taken to playing the game of measuring steroid 
·carbon Ti's in an effort to see · just how far one can push such num­
bers .to conclusions about molecular structure as well as chemical 
shift assignments. Being new to the game we started by doing some 
systems which have already been reported in the literature; Because 
of the strong concentration dependence, Ti's in different molecules 
can only be compared by carefully maintaining the same concentrations 
and temperature for all determinations . . Upon examining our data, 
we've become rather sassy about . our abilities to get good numbers 
using .the FIRT technique. · 

. . 
· · one rather trivial result will be reported here with more signi-

ficant stuff to follow (hopefully). In their ·original work Roberts 
et al., JACS, 91 .7445 (1969) assigned the four lines in .3-cholestanone 
clustered around 36 ppm·. to carbons 10, .8, 20 and . 22 in progressive · 
order downfield. Subsequently, Wehrli, Adv. Mol. · Relax. Proc., 6, · 
139 (1974) altered the downfield sequence to 20, ·10, 22, 8 based-upon 
relaxation measurements. Since not all of .the experimental details 
could be given in his article, it is a little hard to reconstruct 
the argument. However, his solution was quite concentrated (1.8M) 
and resolution for steroid C-13 NMR suffers under these conditions 
plus the -fact that Ti's are shortened .and badly compressed. Thus, 
Wehrli's reported values 0.19, 0.14 and 0.16 sec for carbons 20, 22, 
and 8 respectively--not likely a significant difference. 

. . . * . . . . . 
Shown below is an expandeq. version of the region in question with 

two partially relaxed spectra .above. The frequencies and T1 's are 
given (the latter from a far more detailed study :than shown). The 
line at 35.7 is clearly the slowly relaxing carbon 10; while that at 

· 36.2 belongs to the C-22. methylene. Relaxation rates cannot differen­
tiate · between C-8 and 20. However, earlier chemical shift reagent 
studies on 3,8-cholestanol are consistent with the ass:i.gnment shown, 
and it seems unlikely that the. alteration at the 3-position would change 
this. 

* seep. 21. 

Yours sincerely, 

,:J;t; . 
/Vi. B. Smith, 

Chairman 
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School of Medicine G3 

, ·- .DEPARTMENT OF 

Bmcm:MisTRY AND BIOPHYSICS 

Professor Bernard . L. Shapiro 
Department of Chemistry .· 1 · · 

Texas A&M University 

October 2f, 1976 

.·college Station, Texas . 778r ~ 

· · · Mul;tinuclear FT on the · NV14 

Dear Professor Shapiro: 

Quite a while ago, we acquired an NV14 (CW, 60MHz protons,homo l pck) 
with the idea of mating it kith a computer and converting it to FT, mu!lti­
nuclear, .deutetium .lock. · The labor involved was, as ever, a ,lot more ~han 
the block diagram would leacl one to think. In fact, at orie point, we re:-

. named the NV14 the DH60, sihce Bruker has a Work Horse 60 while we werb 
· beating a Dead Horse • . But how, we are pleased to report that the hors~ 
lives ruid is running nicelt · . · .. · . . .. · · · · 1 . . 

· The system uses no I. F. but lets the frequency synthes.izer provide the 
transmitter frequency direqly, · and mixes the broadband preamplifier .ohtput 
to give the baseband (low frequency) output directly. Lots.· of care mu~t ~e 
t~ken against R:F ~ leakage·, ! such as locating the mixer ru:1d .FT ~ates an~ . 
first A.F. amplifier very cilose to the frequency synthesizer, i.e. mounted 

on its back. · I .. · . . ·. .· . . · . .. .· . · . . · ·1 . 

What we particularly wanted to report on is what we think •is a useful 
improvement on D. Traficant:e' s multinuclear probe using a tapped coil · · 
(Journal of Magnetic R~sonance 15, 484-497 (1974)). 

The goal in these mult!inuclear probes is to tune easily over a . witle 
frequency .range without ra:dlically changing the output · impedance of the 
probe and thus degrading tlie signal · to noise ratio . (S/N) • . · The circuit 
losses should be low and all located in the NMR coil proper. 

· The converit.ional matclting circuit 'using two capacitors shows good S/N 
. but is only .useful over a l ery narrow frequency range. 

Traficante and Simms used a tapped coil, (a) with great success. i!'here 
are some difficulties with ithis approach, however. The tap occurs veriY near 
to the end of the coil. . I ~ fact, for the coil we made (16 1:urris, maxipmm 
frequency AO MHz), the · t~p had to be p~aced .½ turn from !he end to pror id~ 
50 ohms at 25 MHz. At hig er fr~quencies, the construction becomes ev

1
en 

. more peculiar. It is also inconvenient ' to change the . matching adjustment . 

L 



\ 

· once the coil is :built into :the probe, 

. . . The . mat~hing can also be acconipHshed (b) by in effect moving the last 
pieice of the coil out. into the probe where ~here is no mutual inductive . 

·. coupling. It · is then found that more turns may be use.d e~g. about 2 turns . 
in the above case • .. The NMR coil is then a conventional coil 1 and coul<;l per­

.· . haps even be one· from·: a . single: .. frequency probe. . The :plot of. impedance vs • 
. frequency is . about .the same for both methods~ We decided to use· two probes . 
. J::.9 cover the frequency range of •S.S te> 38 MHz rather than . compromise too 

much . on matching using one probe • only:, · we cover each. frequency range (ca. 
2. 6: 1) .with a single tuning capacitQr. Cl whose capacitance ratio is .in­
creased by a factor of 3 ·through application of sil;icone grease to the. pla~_~s. 
Time will . tell 1f this is . a good .idea. . . . 

The sensitivit; was compared between the thre~ methods on the bench at 
a single . frequency (25 .Miz, 50 ohm match) . by insertion ;iirt:o the NMR coil of . 
a tickler coil emitting a standard level CW signal. All thr.ee· methods gave 
·the same re~ult. · · · · 

J'he circuit is shown· :Cc) double tuned· for internal lock. To prevent too 
much interaction with the observe circuitry L3 must be made with perhaps 5 
times :as much inductance as the NMR coil Ll. C2 and L3 resonate at the lock 
frequency. There is a compromise on the- sensitivity in the lock channel • 

. The actual sensitivity in the observe channel was as good (when measuring 31
P at 24 MHz) · as with a probe designed especially for phosphorus and better 

than the sensitivity of .the XLlOO with the conditions (frequency, sample 
volume, etc~) converted to those of . ourmachine. 

Please credit this contribution to M. Cohn's account. 

Yours Sincerely, 

~~~-£~ 
James L. Engle 

LI 

(a) 
(b) 

. (c) . 

C.I er 

LI 

(a) (b) 

· Multinuclear . probeusing . Tr.aficante 
Impedance matching using_ a discrete 
Double · tuning for · inte·rnai -iock 

·· LI 

I . 

I 

'· I 
I 

. I 

I 
I 

L'3 

tapped coil . 
coil -

C I 

OBS 

(C) 
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. O_ci::ober 22, 1976 -:" ·. 
Prof • . B .L. Shapiro · . 

-Department of Chemistry 
Texas A&M Un"i,.versity 

· college Station, TX 77483 \ 

Kinetic .Isotope Effect. on \P~oton .Tautomerism in Tetra-aryl'.".porphyrins 

Dear Barry, 

• Proton tatitomerism . (I¢.II) in tetra-aryl-porphyrins exhibits ail enhanced 
• I • 

. 1 

I 

I 
11 

kinet~c isotope effect. S'torm and Teklu1 es~imated kH/kn to be 67 ano Abraham 
et al obtained a value of[ 12, based_ on single temperature estimates. j Storm's 
suggestion that the enhanc

1

ed isotope effect · could be due -to simultaneous 
movement of the two hydrogens seemed worth checking. Since we have b~en ~---' 
investigating the range ofj molecular dynamics in porphyrins and meta*oporphyrins 
we were interested in determining .whether the isotope effect r_elates . fo the . 
simultane_ous equivalent motion of twq hydrogens. We have found · that the rates 
of proton and deuteron exc):lange · are independent of conce_ntration, · phehyl ring 

.substituents, and solvent, \ consistent with a mechanism involving simu!ltaneous 
movement of the two hydrogens through a symmetrical -transition state, I III. 

At slow exchange the chemical ·shift difference between the pyrroll.e protons 
in _protonated and unprotonkted rings is 18.5 to 22.0 Hz (at 100 MHz) for . . 
1,1,2,2-tetrachloroethane kolutions -of tetra(pentafluorophenyl)porphyi"in, 
tet:ra(Ji-trifluoromethylphenyl)porphyrin, tetra (.E,-isopropylphenyl)p'orphyrin, 
and tetra(E_-diethylaminophenyl)porphyrin . .. A typical two site exchange pattern 
is observed between -50° a~d +10°C for the N-H form of the porphyrin. f However, 
when MeOD is added to the kamgle, forming the N-n· porphyrin, · exchange \ is -~ ,_ 
observed between -10° and +50 C. By total , lineshape analysis we have deter- ~ -
mined the rates of tautometism for these porphyrins iri both the N-H a~d N-D ' 
forms throughout the exchange .region. We find that the ratio . of the fates . I . . . . 

I 
I 



t 

' 

for · proton an.d deuteron tautome.rism, kH/kp, _at 298°,263°, and · 243° is 
· 19:t5, 32.!7,: and .48:!14, .resp~ctivety. 

111 

The isotope effect on tautomerism :Ls consistently greater than the 
semi.:.classical value~ ror breaking an N.:.H bond. If two N-H vibrations· are 
largely eliminated in··the transition state~ the isotope effect at 298°K 
could be 70 - 80. We thus believe that the porphyrins are the. only class 
of compounds in ,which the simultaneous and exac.tly equivalent motion of 
two hydrogens has been observed and the kinetic isotope effect d.etermined. 

· We .submitted the details for publication in j. Amer. Chem. Soc. in 
late July and the manuscript was finally disgorged, without criticism, 
by the referees this .week. 

1. C.B. StormandY. Teklu,J. Amer. Chem~ Soc. 94,1745 (1972). 
2. R.J. Abraham, G.E. Hawkes, . and K.M. Smith, Tet. Lett • .. (16) _1483 (1974) .. 

Sincereiy, 

~~· Sandra s. Eaton 

.4#· 
Gareth R. Eaton 
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Unllierslte de Lau11an·ne· - Faculte des Sciences 
- . . . . . I . . • . . . .. . ·- . 
INSTITUT DE CHIMIE -MINERALE ET ANALYTIQUE 

3, place du ChAteau_. 1006 Lauaaiine (Suisse) 

. Professor Bernard L, Sh~pirci . 
Department of Chemi~try _ 

- :r_exas A&M University -
CoiTege 'Station, ·Tx 77843 

I .. 

. FRUSTRATING . PROBLEMS IN Tl MEASPREMENTS·. 

"f 
·near .. Dr, ~hapiro, 

b~r studies of 170 
1· . . 

and 2H T1-: 1 s . by _ inver~ion ~ecbvery Fourier transform tech-
. . I 

niq_ues have led t _o seve_:tal expe:rimentaL difficulties each of which has been 
- 'discussed in the. literature. However the sum of all of them - took us several 

months · t:o correct anci we thought it worth reviewing the problems ill. order t hat 
. others new to the field might np t :repeat our errors. These . problems are pai- ti­

cu-larly important in quadrupolar relaxed systems where T1/T~ ~ 1 arid in sihgle 
coil spectrometers where H1 homogeneity is ~iable to. be poor. _ - I 

The first problem resulted from: non.,,;.ideal pulses (H1 inhomogeneity) which he 
virtually ·inherent in -single coil spectrometers. An inhomogeneous H1 leave~ a 
net component of magnetization in the x-y plane after the 1800 pulse. This j 
component, after the 90° pulse, I resul_ts in an echo which is added to the nor­
mal FID causing non exponential behaviour of the inversion-recovery, Demeo ~ 
et al. 1 discuss · this problem and a solution, Cutnell, et al~ 2 present a solu­
tion ~hich. is· formally _ the_ samel but _ somewhat ~aster · arid· more eiegant, The i f 
techm.que . is to apply the pulse sequence {180:x· - T - 90~ "'.' (+AT) - PD - 180~ ,-
T - 90~x - (-AT) - . PD} n, The pha , e inversion of alternate 90° pulses ·accomplnied 
by complementing the· FID acquired, results in the .elimination· of · the echo *hile ­
coherently adding the FID. They

1 
describe a circuit applicable .to their Jeo} 

spectrometer, Varian provides C~S and · Bruker PAPS . which in principle do. the 
same thing3 , For quad.rupolar relaxed nuclei, :with short relaxation times, i!iomo-

- - • . - . . . I 

spoil techniques ·are impractical, saturation recovery takes a great deal ot 
H1 power and progress~ve sa7uration has proven to be imi.'ccurate so we thinf. 

· that the above , phase inversion sequences are the only accurate ways ·to measure 
Ti, , . I · . . . . • • . • . . . -_ • I· 

For reasons discussed in the ·• 1il erature
4 

we have determined our T1' s by a non­
. linear least squares . curve_ fit using the integral area of_ the power spectrilin 

and the delay time, T, as variables, w~ have found that in very wide lines 1 · 

(> 100 hz halfwidth) it is often difficult to decide what the frequency de-

1

. 

pendent ph~se should be, so. the ! power spec_trum is . somewhat easie: to us_e, 
But one has to be careful w1.th _the power spectrum because . all noise become~ 
positive thus introducing a 'conhant in the integral5 , ·1 

. . . - - - I . · ._ . . 

The H1 inho~ogeneity causes a loss of magnetization after the90° pulse in 
. the phase invertion sequenc:'e ahbve, This . is ~quivalent to having the 180_0 

puls_e adjusted to something oth~r than .180°. So the equation which is :fit by 
the non'-linear least squar:s· co*guter_ program m~st ~-e a thr_ee parameter fi ~: · · 

- (see Levy and Peat's equation: :6) . • ~or our B_ruker HX-90 spectrometer we have_ 

::: 

.;:.-' 



. found that the formal ,result 'fo'r the flip . ailgle is between 140° · and 160°' de,-
. pending upon th~. po!:lition and shape . of the . sample, even when the 180° pulse 

has b'een properly ·s ·~t by the operator • . · · . . 

.The final problem which. we encountered ·:w~s the fact that the vaiues of T are 
set by.a do.:..loopin the<BNC-:12 computer and our original program :set values 

-_ (in the 1 to 50 milli;econd range) which were not · those enter~d by the opera-
- tor at the teletype. We have found it necessary to time our delays with a . 
'counter or _ oscilloscope. 

. . .· . 

. Since correcting ·these . problems we estimate that .our Ti ineasurements are ·good· 
. to 10% or so. 

. Sincerely y6urs · _ . 

. RM~l -S'.~-:r~ 
. William L~ E_arl Rosalind V. South;ood~Jones . 

. · References. 

· 1. D.E. Demeo, P, Van Hecke and J.S. Waugh, J. Magn. Res.,.!.§., 367 (1974)~ 

2. J.D. Cutnell, H~E. Bleich and J,A. Glasei, J. Magn. Res~,~' 43 (1976)·. 

3. There exist PAPS circuit boards -for which the 180° pulse is inverted as 
. . well as the 90° pulse, these do not correct the _echoes. We had such a pro­
· .. -_ blem which took us a long· time to f:tnd and which was finally corrected by 

Spectrospin, A.G., Zuri_ch (Bruker). 

4. R~ Gerhards and W. Dietrich, J. Magn. Res., 23, 21 (1976). 

5. Our program for calculating the power spectrum and its integral (for use 
with a BNC-12 . computer) should shortly be available from the Nicolet 
users society or we can provide details on request. 

6. G.C. Levy and I..R. Peat, J. Magn. Res., 18, 500 (1975). 
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lriternational Business Machines Corporation 5600 Cottle Road 
San Jose, Galifornia 95193 

October 27, 1976 

· Dr. Bernard L. Shapiro 
Department of Chemistry 

· Texas A & M Un_iversity 
College Station, Texas 

· Dear _ Barry: i . 
- - I - - - - - - - -

I have been i~tere~ted for reveral years in the fascinat:in~ optical 
"photon dressing" _experiments oi: ~ohen~Tannoudji and the analagous 
rotating frame NMR work by Hashi. Recently, in collaboration with 
Hans-Martin Vieth from Heidelberg, this interest has stimulated some 
exp~riments which led to a new type of line-narrowing technique in 

· solids. 
- -_ - - I - - - - -- - 3 

We u_se th,e Fou_rier transform of a transient nutation --to get the 
rotating frame spectrum._ · This nutation -is modulated with ciudio 

. . . I . . . .. , .. 
· fields comparable. in amplit~de and fi:equency to H1 and w1 , respec-
tively. The top spectrum in the figure is -the proton FID -of 
adamantane at -40°C; the bottom spectrum is the Fourier transform 
of the -transient nutation of the same sample taken on resonance 

. I . . . 

with w1=31 kHz. During the: _nutation an audio modulation of "' 9 
gauss peak at 39 kHz .is applied to a set of Helmholtz coils parallel 
to H

0
• The result is a li~e -shifted downward in rotating frame _ 

frequency (from w
1

) by 15%, j and narrowed by 2 orders of magnitude. · 
This is the same width as that of a liquid -under these experimental con­
ditions. - The experiment · al1so works w:i.th the rf off resonance, so thatl . 
chemical shift information :is retained. Hans-Martin solved this probl1em 
both numerically and in appiroximate analytical form, both solutions 
agreeing very well with experiment. -- - · - _ -. 1 . 
I -hope that the concept of 'using field (or frequency) ~odulation to 
reduce dipolar broadening appeals to' those who are interested in gaining 
higher resolution in the NMR spectra of · solids with relatively simple · 

j • • • 

instrumentation. 

n·est -regards, 

-l/\.1w-
·c. -s. Yannoni 
Research Laboratory 

/to 

1. c. Cohen-Tannoudji 

2. M. K'unitomo and T. 
3. H. c. Torrey, Phys~ 

. j 

. I. 

arid 1s. iiar~~he, Compt. Rend_. 262, 268 (1966) ~-
I •' -- · - .. 

Hashi, . Phyr~ _ Lett, :40A, 75 (1972). 
- -__ I •' . . --
Rev. 76, 1059 (1949)~ . . 

-~-
I 
"-,.:. 



Proton spectra of polycrystalline ,adamantane -at -4o°C 

. . . . .· 

·· Top: · FID: . linewid th . 'v 13 kHz. 
· Bottom: Fourier· transform ·of ~ ,c;lulated t:r;ilnsi~t . nutation: linewidth 

. · iv 130 Hz.. · The sharp- resonance·· ori. the right is the modulation 
·peak~ 
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1hr Zeichen 

Dear Prof ~ Shapiro.~ 

. . 

~ni ~, Zeich~n 

Lu/Ru . 

53chromium ·and 95Molybdenum NMR 
I . 

I . 

lhre Nachricht ·vom 

Proceeding in our i lnvestigations of less receptive nuclei we 

have measured . chemi
1

ca.l shifts and line widths of -5·3cr and 95Mo 

in aqueous iolu~io~s of alkali salts · (1,2). As a next step, 
. . . . . . . . I 

-NMR signals of thes
1

_e quadrupolar nuclei in further compour ds _ 

e.g. _in c_arbonyls ·w
1

ere investigated ( 3). Larg~ chemical shifts 

- were observed. As- an· example,. the NMR signal o_f 95Mo . in _Mb (CO) 6 -_ 

in tetrahydrofuran 'is -given in the figure with the experikental 
parameter~ . . . I . . . . . · :· · . · . . . · · 1 

As a result we fc:mn'd that the chemical shift of molybdenum in 

·• _ the· dif~erent o_xi~~tion _states is · sig~~~ic~~tly differe~t j. _ A . 
fur~her but negat1vle resul_t was the l1m1tat1on : of such ~nr es~1-
gat1ons due to the r ather large quadrupolar broadened l1nel S 1n 
asymmetrical compou:nds. . .. . . . 

Further work in - this field i!:l running. · 
I 

. f Sincerely 
' ·. . I :'' ' ·. , 0: 11 ITT ll. _·' /4/cU{z_ 

( . (0 .---£:r~)\ . . (A. Noile) 

(1) B.W~ Epperl~in; H~ Krilger:, 0. Lut·z:, A. Nolie, _ahd W. Mayr 
Z. Naturforsch. 30a, 123-7 . (1975) . . - !· ·· 

(2) W.D. Kautt, . Hi Krilger,O._Lutz, H, Maier, .and A .. Noile -
z. Naturf'orsch,1 31a,, - 351_ (1976) . . 

(3} O. ·Lutz, A. _Nolle and P,.-. Kroneck · 
Z ~--- Naturforsc~· I 31a / 45~ (19T6) 

I ., 
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95Mo pulse FT-NMR signal of a 0.08 molal solution of Mo(C0) 6-in 

THF in a• 10 mm rotating cylindrical sample at 5. 854 570.4. MHz. The 
. . . 2-
che:11iccil shift relat·ive to the . Moo 4 signal at infinite dilution 

iri H2o is 1856.1(0.2) ppm to .. lciwe_r frequency. 

Experimental parameters: 

Excit~tion frequency: 5.'B54 471 MHz; magnetic field 2;114 T; . 

experimental spectrum width: _200 Hz; plotted pectrum width: 50 Hz; 
' , . . . 

linewidth: 1 Hz; pulse _ repetition frequency: 0. 3 Hz.; 

pulse · duration: _ 15 · µ-sec ( 90° pulse); number of pulses: 200; 
· . . _- . . . . . . . . + . . . 
· temperature: ( 300 - 2) K. 

· · 1 · K data points were accumulated; _ -

ttiis 1 K + J t ·of ~erciB_ were Fourie~ transformed~ 
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S~100 44 STOCKHOLM 70. 
SWED~N -

Cable addre~s: Technology . 
Professor Bernard L Shapiro . . 
Department ·of Chemistry . 
Texas A&M University · 
College Sta.Hon - -
Texas ·77943_ us A 

DEUTERIUM' RELAXATlON 01 ' SOLUBILIZATES :IN MICELLES _-_. 

Dea1; Barry: .. 

We are continuing our studies ofmagnetic relaxation in aqueous micellar 

system. Presently we a ~e-. measuring 2
H relaxation of s6lubilized c

6
Dd and 

C
6

D
12 

i~ hexadecyltrim~th:ylaminonium bromide (CTAB) and sodiumdodecy] ­

sulphat~ (SDS) solutiohs, Results ar~ given in Figs. 1 and 2. T
2

. wJ s . 
I · · · · · I -· 

determined from the l:ipe width. Only for C6D6 in CTAB ~ould we obserlve 

T1 ,F T2 : It is known ~hat ~enzen~ induces the fo~maticin. ofro~ like tni-. 

·celles in CTAB (1) whilch gives rise to a slow anisotropic moti.on .. As . can 

be seen _ from F'ig_. - 2 thlis slow motion contributes to the transverse ~ela­

xation of c6D6 , whic~;~grees ':1ith the proposed solubilization of ber · 

zene at t_he micelle/wafter interface (1). for c
6
D

6 
_. in SDS ·and for c

6
D

12 
in 

CTAB a~d SDS no slow J otion could be f~urid. This is ~onsistent with solu-. I ; - - . 
bilization in the interior -of spherica1• micelles .(2). 

--~ 

Ulf !ienriksson 

References . 
. . 

· J.c; Eriksson and G .. Gillberg, . Acta Chem. Scand; 20 (1966) · 2Ql9. . . . . I ·_ . . . . .. 
F .J. Fendler,· c.,1; _DaYi and J.H. Fendier, . J .- Phys. Chem. 76 (1972) 1 60. 
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TAMU NMR . NEWSLETTER Fin'ances . 

. f. 
We are, as always, not in very good shape _financially. 
All Newsletter re'ci.pierits . can help best · by doing any­
thing to keep · our adv.ert·isers happy and to find new 
ones. . Please use what opportunities exist to assure : · . 
OU~ advertisers thar you have se~n their e~celtent . 
ads in this most intlispensible Newsletter, etc., etc. . , . . . .. I . . 
This .would be particularly helpful for those advertisers 

. who place .ads only occasionally. or infrequently. It 
.. woulq also . be most pelpful if yo:u could let me· know· of 
any potential new advertis.ers. Somehow we need to 
raise some< addi tionb.l funds.. So far we hav·e taken in . 
. about the s~e am<;>uht as last year, ~ut . we. need · to make.I · 
up for the inflation decrement, and i .ts neither pleasant 
nor effective to . try to do this . by raising subscription 
rates. 

B. L . . Shapiro 

I . 

• 1 

L 

\ , 
~ ... _1 

. ( lT 
,..; 



New 18-mm Probe for the XL-100 

13C Spectra· 
10 Times Faster 
Now Varian XL-100 users can run natural abundance 13C spectra at millimolar concentrations. 
Varian's new V-4418 Variable-Temperature Probe accommodates 18-millimeter sample tubes and 
boosts sensitivity to over three times that of the standard 12-mm probe. Compare the two spectra 
of 10 mM sucrose-clearly this new probe could extend the application of 13C NMR to entirely 
new areas of chemical research . 

The V-4418 is Varian 's latest offering to the scientist who needs 13C spectra of samples of limited 
solubility or limited molarity; or who studies certain equil ibria and requires low concentration; or who 
works with relaxation properties that are best studied at low concentration. The V-4418 lets him use 
samples less concentrated by a factor of 3, or reduces the time required for an experiment 
by a factor of 10-with results second to none. 

Not only is the absolute sensitivity of the V-4418 Probe outstanding, it also offers excellent 
sensitivity per milliliter of solution, an important asset if you study scarce or expensive (most often 
both) macromolecules. The Probe develops its full sensitivity potential with 6 milliliters, a volume 
only three times that required with the standard 12-mm probe! 

And that's not all. When the V-4418 Probe is 
used together with the recently introduced 
single-sideband filter, overall sensitivity 
of the XL-100 increases by a factor of 5. 
Or, in terms of time savings, these com­
bined capabilities reduce a formerly 24-
hour experiment to a routine 1-hour run. 
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Compare these two broadband proton-decoupled carbon spectra of 10 mM sucrose in 0 20 , 
one using an 18-mm sample, the other the standard 12-mm sample! Data were accumulated 

for 4096 transients, with a one-second acquisition time and a 90° pulse. 

For further information contact your 
local Varian representative or write to: 

Varian Instruments, 611 Hansen Way, 
Box D-070, Palo Alto, CA 94303. 

@ 
varian 

Sample tube 
shown actual size. 



The Record Pl ves ... For those ,ho 
expect mor~ in 

FTNMR 
Low Cost - Routine 13C System 
The FX60 features: 
■ 13C/1H Dual Frequency 10, 5, 2mm V.T. P lobes 
■ (LPCS) Light Pen Control System 
■ Built-in Proton-HOMO/HETERO decoupler 
■ RF crystal filter detection system I 
■ 12 bit AD/DA for increased dynamic range 
■ INTERNAL and EXTERNAL locking modes 
■ 8, 16 and 32K word data collection 
■ Built-in Read/Write Cassette System 
■ 1•F, 3 'P, 15N extensions are available 

cJEDL 
Analytical lnstrum~nts, Inc. 

235 Birchwood Ave., Crantdrd, NJ 07016 
I 

201-272-8820 
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Spectromelers 
... it's J :QL 

Comprehensive 60 and 100 MHz sl.tems 
The FX60Q & FX100 features: j 

■ (DOD) DIGITAL Quadrature Detection System 
■ Dual Frequency variable temperature probes 
■ 4-channel DIGITAL phase shifters (DPS) 
■ Comprehensive auto-stacking system 
■ Computer based pulse programmer 
■ CPU Expandable to 65K words (MOS) 
■ 2-channel 12 bit AD/DA 
■ T,p/spin locking system 
■ Disc storage systems 
■ Multi-Frequency HOMO/HETERO decouplir g capabilities 
■ Multi-Frequency observation 

For detailed brochure, demonstration or information, phpne or write .. . 




