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considered essential to the successful continuation of the Newsletter as an informal medium of 
exchange of NMR information. 
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NMR CHART PAPER 

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. 

Finest grade NMR Chart Paper made to be used in every model spectrometer. All charts 
C HART PAPER have been updated to coincide with the newest instrument techniques . . . Fourier 

Transformation,Hetero-Decoupling, and Time Averaging. 

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

I PRICE PER BOX 
CATALOG 
NUMBER INSTRUMENT TYPE 1-10 boxes 11-~4 boxes 25-49boxes 50& over 

VARIAN 
WCV-100 (S-100A) HA-100, HA-H>OA, and D Cal. $35.00 $34.50 $34.00 $33.50 
WCV-60 IS-60C) A-60, A-60A and D " Cal. 35.00 34.50 34.00 33.50 
WCV-60EL HA-60EL and IL ii Cal. 37.50 37.00 36.50 36.00 
WCV-XL IXL-100) XL-100 (Standard) 

,, 
Cal. 35.00 34.50 34.00 33.50 

WCV-XL·100FT XL-100 (Fourier) 
:• 

Cal. 37.50 37.00 36.50 36.00 II 

WCV-220 IS-220) HR-220 ,; Cal. 37.50 37.00 36.50 36.00 
WCV-56 (S-56A) A-56/60 Cal. 

' 
37.50 37.00 36.50 36.00 

WCV-360-K-10 EM-360 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 l3E) EM-300 (6 rolls/box) 1, Cal. 14.40 13.80 13.80 13.80 
WCV-EM-300F (300X10) EM-300 (flatbed) Cal. 28.00 27.50 27.00 26.50 
WCV-60T (S-60T) T -60 (two color) Cal. 20.00 19.50 19.00 18.50 
WCV-608 T -60 lone color) Cal. 17.50 17.00 16.50 16.00 
WCV-60U (S-60U) T -60 (multi-nuclei) Cal. 11 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-8L 11" X 26" Blank :, 16.00 15.50 15.00 14.50 
WCV-60T-BL 8-½" X 11" Blan k ,1 10.00 9.50 9.00 8.50 
WCV-CFT-20K-11 11 " X 16" 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. 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. 37.50 37.00 36.50 36.00 
WCJ-4HE PFT-100 (standard) Cal . 1, 37.50 37.00 36.50 36.00 
WCJ-PFT-100 PFT-100 ( Fourier) Cal. 37.50 37.00 36.50 36.00 
WCJ-FX-60(FX-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-1 OOBL 11 " x 17" (para only) Blank 19.00 18.50 18.00 17.50 

WCJ-8L 11" X 17" Blank 15.00 14.50 14.00 13.50 

BRUKER 
w~ 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.l (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" Blank 15.00 14.50 14.00 13.50 
WCPE-2021BL 11" X 19" Blank 15.00 14.50 14.00 13.50 
WCPE-526-1102 R-26 (rect.) (100 sh./box) Cal. 11 7.00 6.80 6.60 6.40 
WCPE-435-9020B 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 SPECIALTIES 

WCN-60/100 A-60, HA-100, A -56/60 Cal . 35.00 34.50 34.00 33.50 

\NILMAD GLASS COMPANY, INC. 
U.S. Route 40 & Oak Road I Buena, N.J. 08310, U.S.A. 1 (609) 697-3000 1 TWX 510-687-8911 
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BIOLOGICAL MAGNETIC RESONANCE COURSE: UNIVERSITY OF WISCONSIN-MADISON 

An advanced introduction to magnetic resonance spectroscopy and 
its biomedical applications will be held from August 15-21, 1976, at 
the Department of Biochemistry, 420 Henry Mall, Madison, Wisconsin 
53706. Applications should be sent to Professor William A. Gibbons, 
Course Chairman, before the registration deadline of June 15, 1976. 

Topics will include (1) Proteins and Nucleic Acids - Conformational 
change, Denaturation, Folding and Self-Assembly of: a) Peptides and 
Proteins, and b) Nucleosides, Nucleic Acids and Carbohydrates. (2) 
Binding, kinetics, mechanism studies of enzymes. (3) ESR studies of 
metalloproteins, free radicals and membranes. (4) NMR studies of mem­
branes, intercellular metals and metabolites and tissue metabolism. 

Lecturers will include J. Campbell, R. Deslauriers, R. Dwek, 
W. A. Gibbons, J. Hyde, P. Hart, D. Kearns, S. Koenig, J. Markley, 
W. H. Orme-Johnson, J. Peisach, J. Seelig, R. Shulman, and H. Wyssbrod. 

The Course will be suitable for advance graduate students, post­
doctoral and faculty retearchers in biophysics, biochemistry, chemistry 
and biology. 



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

FACUL TE DES .SCIENCES ET TECHNIQUES DE SAINT-JEROME 

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

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

Dear Pr~f.Shapiro, 

16th april 1976 

Structure of pyrazole tin derivatives 
A low temperature IH .Nmr study. 

We have shown earlier that · N-tributyli:inpyrazoie w~s giving, _at low tempe­

rature, a reversible adduct with ketones! 

This adduct could be either a genuine addition compound (I) or a complex L 
between tin .anq oxygen (Il). 

(11) 
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In the way to determine the right structure we performed the following 

experiment using methylbenzylketone · (III), In this compound, the beri~ylic protons 

are equivalent and give a single line. 

As we exp~cted the structure (I) to be the right one, the addition_ of 

(III) should give a compound with an asymetric carbon leading to two non equivalent 

protons on the benzylic position, 

That's what we observed on figure I. 
. . . 

- At +25°C, theteis no adduct formed and. the be~ylic , protons give a singl~ line. 

- At -50°C part of the N-tributyltinpyrazole has already given the adduct and one 

can see that. : 

• 'protons a
3 

and H
5 

of the pyrazcile d.ng are no more equivalent in the 

adduct 

-benzylic protons of the adduct give an AB spectrum, . . 

Then.,structure (I) was the right one1N-tributyltinpyrazole gives a revet;-

-::. sible nucleophilic addition with ketones at low temperature, . 

R.GASSEND 

'L~ u-v··_ . ·. 

· J ,C ,MAIRE. 
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THE UNIVERSITY OF TEXAS AT AUSTIN 
AUSTIN, TEXAS 787I2 

Department of Chemistry 

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

May 4, 1976 

Title: "Pulsed Gradient Diffusion under .FT j Position Available 

Dear Barry , 

213-4 

In continuing our work1 on lateral diffusion measurements in model membrane 
bilayers , we have begun looking at the line intensities of the Fourier Transformed 
spectrum instead of the echo amplitudes. This has several advantages, especially 
simultaneous measurement of diffusion coefficients of various components present, 
and easy phase corrections to compensate for magnet drift. I'd be interested in 
hearing from anyone who has_ tried similar experiments. 

I have a research leave for Berkeley next year which creates a temporary one 
year teaching /research position in physical Ghemistry in our department for the 
1976/77 academic year. · 

Ideall} the position involves teaching-about one course per semester and 
interacting with my research group (pulsed NMR of liquid crystals and membranes). 
In addition, the individual' may use my lab and the departmental facilities for his or 
her own personal research. The course involvement Will probably be in a nonscience 
majors seri_es involving topics from birth control to energy to drugs to pesticides. 
The salary will be competitive with assistant professor levels. · 

While we would prefer the ideal situation discussed above, we will certainly 
consider any good candidates and attempt to modify our desires accordingly. 

Potential candidates should call as soon as possible any of the three: 
· Professor Chas. G. Wade (512) 471 ~ 1252 · 

Professor J.M. White (512) 471-3704 . 
Professor W.H~ Wade (512) 471-3949 

Thanks. 

Yours truly, 

-~~tl~ 
Chas. Q. Wade 
Associate Professor of Chemistry 

1 S. Roeder, E. Burnell, A-L. Kuo , C.G. Wade, J. Chem. Phys. ~4, 1848 (\ 0 '76~ 
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UNIVERSITE D'OTTAWA UNIVERSITY OF OTTAWA 
D~PARTEMENT DE CHIMIE 

Professor B.L. Shapiro 
Department of Ch~mistry 

OTTAWA ONTARIO 
CANADA K1N 6N5 

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

Apri 1 29, 1976 

Re.: 13c Shift Reassignments in Alkyl Indoles 

Dear Barry: 

DEPARTMENT OF CHEMISTRY 

As a result of some 13c studies which we have made on derivatives 
of hexahydroechinulin, I, we have reexamined the question of assignments 
in the 13c spectra of methylated indoles. The original study of Parker 
and Roberts' on a ·variety of monomethylindoles gave rise

1
jo a set of sub·-

stituent parameters for the effect of a methyl group on C shieldings 
when attached to each carbon of t~§ indole nucleu~. This table · is repro•• . 
duced in Stothers 1 compendium of C spectroscopy • 

. · When we examined the shifts in 2,5,7-trimethylindole, those at C4 : 
and c6 were very different from · those predicted from the table of substituent 
parameters. We therefore reexamined the assignments for C4 and c6 of 
5-methylindole by s.f.o.r.d. and proved that the original assignments1 for 
c4 and c6 should be reversed. · Ver~ rece~tly, Gribble,Nelson, Johnson and 
Lt _ ,3 have reported another error· .,n ass, gnments ·involving c5 and c6 of 
indo 'le and 2,3~dimethylindole. We have therefore .revised all the s~ield'ings 
for the methylated indoles (Table 1) .and derived a modified set of subst'ltuent 
parame'ters (Table 2). It can be seen that the new substituent parameters 
give much better agreement between predicted and observed shieldings of : 

. 2,5,7-trimethyl, 2,3,5-trimethylindole (where only c2 and C3 deviate pre,:. 
sumably as a result of ortho disubstitution) and also hexahydroechinulin. 
In addition it is interesting to note the reciprocal character of all th1!!se 
substituent parameters, i.e. the effect of a c5-methyl on C-4 is the sam1! as · 
a C-4 methyl · on C5. · · · 

All spectra were run on Ian C.P~ Smith's CFT-20. We are particuhrly 
in.debted to Ian for performing the off-resonance decoupling experiments. 

Best regards, 

R.R. Fraser 

· l R. G. Parker and J. 0. Roberts, J. Org. Chem., 35, 996 (1970) , 
2 G.W. Gribble, R.B .. Nelson, ·J.L. Johnson -and G.C. Levy, .J. Org. Chem., :~- . 

3720 (1975). 

"---
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2-Methyl 

.... 3-Methyl 

4-Methyl 

. . 5-Methyl 

6-Methyl 

7-Methyl 

1,2-Dimethyl 

2,3"'..Dimethyl 

2,1.:.oimethyl 

2,3,7-Trimethyl 

2,5,7-Trimethyl 

~ <'..-s . C. (.. ~, 

- 125.2 102.6 121.3 120.3 · · 122.3 111.8 . 

[135.7] 

122.7 

124.2 

125.0 

124.3 

124.8 

100.4 

[111.4] 

101.1 

102.1 

102.3 

103.0 

(120~0} 

(119.4} 

[130.2] 

120.8 

(120. 7} 

(118 ~9} 

(119.9} 

(119~6} 

J.20.1 

[128,.8] 

(121.9) 

(120.3) 

[138.1] 100.0 (120.0) (119.6) 

[131.4] [106.8] 118.4 119.3 

[135.1] 101.0 117.7 119.8 

[131.2] . [106.3] 

100.5 

118. l 

117 .1 

[127.8] 

[128.9] 

121.1 

122.3 

122.2 

123.7 

110.9 ' 

11L7 

109.3 

111.3 

[131.5] 111.6 

122.7 · [120.9] 

120. 7 109.2 

121.1 110.7 

121.7 [119.9] 

122.5 110.2 

123.2 [118.9] 
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C 

'S~,u!~~s . 
o··+ 1: "'cl.o lt. 

""" \-4.c.."~ 

b C 't- \~o.,\'.\'1C') 

a 6c' ppm from TMS. All shift data, except for the 2,S,7.;.Trimethyl derivative {0.4M 
. . cs 

1n CDC1 3) is that originally reported . (1) and converted using cc 2 192.8. Square 

brackets indicate substituted carbons. Shifts given in parentheses indicate possible 

assignment reversal. 

TA'!.1--1:. t . . Methyl Substituent Effects in the Indole Ring Systema 

2-Methyl 

3-Methyl 

4-Methyl . 

5-Methyl 

6-Methyl 

. 7-Methyl 

a 

[10.5] 

-2.5 

-1.0 

-0.2 · 

-0.9 

-0.4 -

c · 4 

-2.2 . ·. -1.3 

[8.8] -1.9 

-1.5 [8.9] 

~o.5 ·· -o.s 

-0.3 

0.4 

(:-0.6) 

(-2.4) · 

C · . 5 

-0.4 

-0.7 . 

-0.2 

[8.5] 

(i. 6) 

(0.0) 

-1.2 

o.o 

-o. 1 

1.4 

[9.2] 

0.4 . 

· -0.9 

-o. 1 

-2.5 

.-o.5 . 

-0.2 

[9.1] 

ppm from indole. Square brackets indicate substituted carbons. Shifts in 

parentheses are· tentative • . 
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Professor B. L. Shapiro, 
Chemistry Department, · 
Texas A & M University, 
College of 9ciepce, · 
College Station, 
Texas 77843, 
U.S.A. 

· Dear Barry, 

DEPARTMENT .OF CHEMISTRY .. 

THE UNIVERSITY 

SOUTHAMPTON 
SO9 5NH 

TEL. 0703-559122 
TELEX . 47661 

10th May, 1976 

·CANCAN, · a · computer program for anaD.ysis cf oriented NMR spectra 

.LACX is the title of ~-FORT~ computer program, written · 
. by C. W. Haigh of University Colle1ge of Wales. at Swansea, for · 
the calculation and analysis ' of isbtropic NMR spectra. 
This program is . mar~ effi_cient for1

1 

spin· systems ·. containing a 
plane of symmetry than the various·versions of LAOCOON because 
the basis functions take explicit account bf this 'symmetry. 
Almost .all the molecules which ·ha~e been studied us~ng NMR . 
spectroscopy in liquid crystal solrrents contain _at least one 
symmetry pla.rie ·and we have therefore· modified LACX to include 
anisotropic direct coupling constahts !defined as in Mal. Phys. 

· ·&, 3_33 (1968) .!. Iterative calcul1ations. are possible varying · 
shifts, j couplings and direct cou~lings. · All the output · · 
facilities of the original program! have been retained~ ' These • . • . • . I . • • . . . • .. 
include print out of -the eigenvalues, partial differentials·. 
of transition frequencies with res~ect to sel.ected para.meters 

· and the eri.ergy levels associated wHh each transition. A plotting · 
option is also possible. . . I · . . . . .· ·. . . .. · . ' 

Typical of the largest spin systems which we have been .· 
investigating are AA'BB'XX'YY' AA11 BB'CC'DD! ·. ABB'CC'DD'E. 

Running on an ICL 1906A campl te~, calculation of the proton . 
spectrum of an AA' A"A"' BB' B"B"' s~in system requires about 80 
seconds using LACX, · an · improvement! by a factor · of 10 over LAOCin -

·. Listings of the program and details of the data input are avai.l:"'u~ _ 
on request from John Lindon and e+ntua.i1y· it is intended _to include. 
this program in the library of NMR programs availl3.ble for use with. 
the 1906A computer at . the Atlas Computer Laboratory of the Science 
Research Council. _For . obvious rea!sons · the program has . been named 
CANCAN. I . . . . . . . 

Best wishes, ":Ji"m ~ms/e.\J ·. ~vid., -'Cl ·. ~l.G-v · I ✓ . d ~ 

.:_ 



ER-200 Compact 
Spectrometer 
A compact EP R 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 

I ·, <..-

= -::: ~ ., . . " CJ 0 
-- • 11_111-

< -::::--::.:. 

I 
C 

CJ 

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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◄·#·II!► DOWELL DIVISION OF THE DOW CHEMICAL COMPANY 

May 11, 1976 P.O. BOX 21 · 

TULSA, OKLAHOMA 74102. 

AREA CODE 918 - 582-0101 

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

Dear Dr. Shapiro: 

~ RE: Sample Preparation Technique for Water-Soluble Polymers 

We, at Dowell, received our first .NMR spectrometer, a CFT-20, 
· in December, and much of the time · since then has been spent 
becoming familiar with the operation of the instrument and 
gaining some insight· into utilization of the NMR technique to 
solve problems. 

We have obtained 13c spectra of several of our products, 
including a number of water-soluble polymers~ Since these 
materials form gels at low concentrations; considerable 
difficulty was encountered in preparing homogeneous samples 
containing sufficient. amounts of polymer material .to obtain 
a spectrum in a reasonable period of time. We have found, 
however, that by using a high--speed blender to mix the polymer, 
we can prepare a sample containing higher concentrations of 
the material and can obtain .a good . spectrum with considerable 
savings in time. 

In acquiring a spectrum of high molecular weight polyacrylamide, 
for example, the maximum con'centration obtainable by conventional 
mixing i ·s about 3%, and under .our experimental conditions a good 
spectrum could be produced in about 12-15 hours using this •solu- . 
tion~ . By mixing the polymer for 15 seconds in a blender we pre­
pared a sample containing 25% pe>lymer. The sample was not homo­
geneous, and was not even a uniform mixture; it contained many 
air bubbles and was so. viscoris that considerable effort was 
required to "stuff" the sample into the NMR tube. · Nevertheless, 
we acquired a good spectrum in. 1-2 hours. 

Similar improvements can be expected with other water-soluble 
polymers. Short mixirig times and slow speeds must be · used in 
preparing the sample, however, to ·prevent shearing of the poly­
mer in the blender. 

Sincerely, 

£1~/JJL 
David R. B'ell 

np . 
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THE U .NIVERSITY OF ARI.ZONA 
TU CS ON, AR I Z ON A · . 85721 

COLLEGE OF ,LIBERAL ARTS 

DEPARTMENT OF CHEMISTRY 

·Professor Bernard L. Shapiro 
Department of Chemistry 
T~xas A & M Uni~ersity 
College Station Texas 77843 

Dear Barry: 

May 4; 1976 

I , . . 

. THE DEPENDENCE OF VIEJNAL COUffLING CONSTANTS ON 
IMPINGING MULTIPLE REAR LOBE (IMRL) EFFECTS . 
. . . I . 

Studies of c:onfo~mational and subst ituent dependencies of vicinal13 C- 13C 
coupling coristants in the seiies df l-~u6stit~ted ' butyl compourids ~nd 11-
s~bsti~uted 1-methyl adamantane compounds / (carr!ed out in collaboration . · · · 
with Jim Marshall of North Texas State U~ivers1ty) show~· that the val.ues 
in the butyl series are l .2 to ·1.4 Hz greater in magnitude than those for 
the trans (J 8.0°) arrangement of the ·corresponding substituted methyl adaman­
tane. This ~as a surprisirig ~esul~ and -~t took a, fair amount of -time arid . 

computation to show that the small er values for the trans arrangements. can 
be ~ttributed t~ contribufions ~f negat·i r e· sign ~sso.c1ated with the i_nter­
act1ons between , the carbon hybrid rear lobes. Calculated. INDO-FPr results · 
for the trans arrangements of the carbon atoms in the series butane, methyl­
cycl ohexane and 1-methyladamantane are 4.27 Hz, 3.72 Hz, and 3.32 Hz, 
respectively, and the monotonic decrease in these magnitudes ju·st parallels 
the increase (2~ 3, and 4, respectively) i" in the number of impinging rear · .• 
lobes. The situation for methylcyclohexane and methyladamantane is · · · 
dep!cted in Fig~re l. Not only. ~re thes~ .r~sults in agreement with . the · 
available experimental data, their recogn1t10n removes several apparent 
anomalies in previous. studies of vi:inalj1 ~C: 13 C coupling cons~ants (1 - 3) , . 
e.g., the apparent shift of the maximum vicinal 1 ~C- 13 C coupling constant · 
away from the 180° value in the se~ie~ 1f labeled carboxylic acids (1). . 

IMRL effects are expected to be gui te general ,. and would be expected to 1 ead to 
more positive values of ·2 J( 13 C- 13 C) and -J(H-H')r Furthetmore,· a similar 
trend. is .foun~ j n the series of v.fcinal /119Sn- 13 C coJJpl ing constants in _·.· ····. 
1-norbornyl trimethyl s.tannane; 2-adamantyl stannane, and 1-:adamantyl_ stannane . 
with coupling constants of 65.8 Hz, 60.Q Hz, and 51.l Hz, respectively (4). . . . . . . . .. · I . . . ·. . . . 
(1) ·J. ·L. Marshall . and D~ .E. Miiller, ~;Am.Chem ~ Soc;, 95, . 8305 _(1973). 
(2) o. Doddrell, I. Burfitt, J. B. Grutzner, and M. BarfieTd, 'ibid., 96, · 

1241 (1974). · · · I . · · .· . · · ·· · -. - .. .. - · 
(3} M. Barfield, I. Burfitt, and D. Doddrell, ibid., 97, 2631 (1975). Note 

that the experimental dcita for compounds 2~ 3 Tn Table IV should be 
. interchanged. . . . . . . . . I · . . . 

(4). ·D. Doddrell, I. Burfitt, W. Kitching, M .. Bullpitt, C. Lee, R . .J . ,,ty , :,, ~ :. 
J. L .. Considine, H . . G. Kuivila ; ahd R. H; Sarma, _ ibid.~ 99,1640 (l~l'TJ • 

Sincerely, -. "1...V. /. · 
Mike Barfield· . -~ 

\.___,; 

L 

L 
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Figure l 

.. a . 
... ' · ... 

H 

H . 

b. 
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UNIVERSITY OF SOUTH -FLORI .DA 
TAMPA ST. PETERSBURG • FORT MYERS • SARASOTA 

. I 
DEPARTMENT OF CHEMISTRY 
TAMPA, FLORIDA 33620 

813: 974-2144 
SUNCOM: 374-2144 

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

.. College Station, TX 77843 

MUCH ADO ABOUT NOTHING or A COMEDY OF ERRORS---

·May 14, 1976 , 

- . . ·1 
The Temperature Dependence of Lanthanid.e-Induaed Shifts 

Dear Barry: 

Considerable work, has been done ovTr the past few years on the 
·temperature dependence of Lanthanide-Induced Shifts (LIS). In particular, 

. I . . 
there has arisen considerable disagreement as to whether LIS follow a 
1/T, 1/T2, or some other, dependence. What is generally ignored is that 

' . , I . 
equill.brium constants als.o have a temperature dependence. · . 

. Such a case is considered here. Lkt us first assume 1;1 compiex 
:(ormation (LS complexes only). (This is l not unreasonable for bidentate 
substrates such as S-diketones.) Then if we assume the association · • . • . . I . . . . . 
equilibrium constant, K, to be 1000 l/mole at 300°K and assume the 
association entropy to be b.S = -10 e.u. l, we get b.H= -1;11 kcal/mol~ . . I . . 
and are ready to investigate the temperature dependence of LIS. 

where 

The observed LIS in such a case is . given by 

s = 

= 

1 + (1 + p)KS 
0 I . 

and pis the relative moles of LSRto substrate. Finally, b. is - the "bound 
shift" or the LIS to be expected upon ]00% complexation of substrate. 
In the attached table are given calculdtions based on an S value (substrate 

· I O · ~ · 
. concentration) of ·0.2M and a temperatu1e _ range 200°K-400°K. . · . ·• · 

Even if it is assullied that the bound shift is a constant (= 1000 
I . . • 

here) the changes in the LIS are considerable. In fact, they are .. 
quite comparable to those actually obs➔rved. ·. FurtherJ!ior~, . it is easily 
shown that the maximum temperature effects occur at p ~ 1. · This is a 

. . I . . 
concentration employed by many workers. Curve fitting to these numbers 

. I . . 
gives temperature dependenc~s very muc~ dependent upon the temperature 
range and upon the particular p-value employed. In fact, conditions 

. can be set up · to give "good agreement II with almost any · hypothesis 
imaginable • · 

. . . 

THE UNIVERSITY OF SOUTH FLORIOA IS AN AFFIRMATIVE ACTION EQUAL OPPORTUNITY INSTITUTION 
• • I • • 
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Thus, it is obvious that; if one is to attach any significance to. the 
temperature variation of LIS,one should study the bound-shift,~. This 
is the only property which is independent of concentration and thus the 
only pa:r>ameter to which meaningful interpretations of LIS temperature 
dependence ccin be attached, Also, since in the usual case, both ,LSand LS2 complexes are present, the situation is even more complicated than the 
simple study given here. In this latter situation, i~ is necessary to 
determine two bound shifts in order to have parameters amenable to valid 
physical interpretation. · 

Either the intrinsic changes in LIS with temperature are very small 
(since a constant bound shift can still account for a great deal) or 
a rather large number of invalid interpretations have been made, Hence, 
a bi-Shakespearean title. 

Table: 

T(°K) 

· 200 
225 
2.50 
275 
300 
325 
350 
375 
400 

·sincerely yours, 

Milton D, Johnston, Jr. 
Assistant Professor of Chemistry 

Variation in LIS as a function of temperature and LSR concentration. 
(S = 0. 2M; ~-· = 1000) 

0 

K(l/mole) M (p = 0,5) M(p = 1.0) M(p = 1.5) 

391513 500.0 996.4 1000.0 
53518 499.9 .990.4 · 999 .8 
10892 499.5 978.8 999.1 

2961 498.3 959.7 996.7 
1000 495.1 931.8 990.3 

399 .1 488.1 894.2 976.6 
181.6 475.1 847.3 952.1 

91.81 454.6 792.3 914.9 
50 .'54 426.4 731.1 865.2 
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Before you order 
. . 

a Fourier tr~nsform accessory · · 

for your nmr spect~ometer 
I 

you should consult 

Transform Technology Inc. 
• • I 

The · name is new 

but the personnel have 

many years experience 

in · the spectroscopy field. 

Write or call collect 

to discuss your requirements. 

. . . 

We ran this ad in mid~l972 when six of us 
formed Transform Technology_Incorporated 
with the help of Nicolet Instrument . Corpora­
tion. Now, less than four years later we have 
over . three dozen employees and are now a 
Nicol~t operating division, known as Nicolet 
Technology Corporation'. 

What has happened since our first ad? Well, we 
don't mind tooting our horn by pointing out that 

· NTC has become · established ·as a leader in the 
development of FT NMR equipment. · We have 
developed, produced and installed scores of FT 
accessories for use on ii:istruments such as the 
XL-100, HR-220, T-60, R-12 and R-32. In fact, 

,for ove1; a year we have been the leadei· in U.s.· 
sales of FT clata systems. Now we're working on 
_becoming the leader in overseas sales as well: 

Why the success story?_ We feel it's because 
we're responsive to ~ustomers' rieeds. Being a 

. relatively small group of dedicated souh' we can 
. move quickly in the development of equipment · 
which utilizes the latest techniques. · 

. . . 

Remelllber 
4,9_ad. ~ 

~ - •. 

Consider some of our "firsts" in comm~rcial 
. I 

equiplment: _ . . . . . . 

FIRSr to employ a single sideband crystal filter 
for ii proyed signal-to-noise ratio1 

FIRSff to pi·ovide phase . shifted rf pulses for 
. high f esolution T ~ studies, . . . . 

FIRSf to use Quadrature Phase Detecti_on1 

FIRSr to provide plots of relaxation recovery 
curves with data points, and . · 

. I . . . . 
FIRS

1

T to develop · a complete software-_package 
which includes provision for five methods of · 
meashi-ing Tl values and 'three methods for T2 · I . . 

• values. . 

You ·Jan be sure that we are actively working o.n . 
I . . . . 

new 'j':firsts." For example, we'll be demonsh·at~ . 
ing a 

1

complete Fourier Transform ¥ass Spedro­
meter very soon: To repeatthe closmg statement 
from [our original ad-write or call collect to dis­
cuss your requirements. Maybe we can · work 
togethe1; to add another "first."· · . I . . .. 
•1Iffi· . . NICOLET· . . . 

• TECHNOLOGY 
CORPORATION 

145 Eas) Dana. Street . . 
Mountain View , California 94041 · 
Phone: I 415/_969-2076 . . 
(formerly· Transfor m Technology Inc.) 

I . 

\_,; 



Ramsey shielding theory applied to the • 3c shift parameters in the alkanes 

by Joan Mason, Depar~ment of Chemistry, The Open University. 

Milton Keynes. MK.7 6.AA. Great Britain. 
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-- Grant and Paul
1 

have shown that 1 3C shifts in alkanes can be predicted from 

a set of empirical parameters _ (<X-€). These are given (as .§k) in the Tabl_e 

so as to represent increments in the shielding (i.e. positive upfield) of an 

alkane carbon for substitution of a, f, a, .. hydrogen by alkyl carbon. The 

fall-off of these parameters with distance from the resonant nucleus is un­

expected. for a ~p, o is opposite in sign to the others , and ~ and € are not 

negligible, i.e. the long-range contributions are much larger than those 

calculated by the dipole approxiw:i.tion from neighbouring bond anisotropies} 

Grant and Paul gave further additive parameters for chain branc.hing , but 

these are unnecessary if an -atom-plus-ligand local term which we now call 

odAL is used as diamagnetic correction of the observed shifts. 2 With the 

resonant nucleus (A) as _gauge origin. odAL is summed over the -atom A and its 

a-substituents (L for ligand) according to Flygare's equation. 3 Subtraction 

of odAL from the shielding a (obtained by referring the chemical shift~ to 

an absolute scale) gives an atom-plus-ligand paramagnetic term a AL which 
p 

shows better 'chemical' correlations, such as additivity of substituent effects, 

or periodic variation with atomic number of the ligand, than the Saika-Slichter 

(atomic) local term~ A, or the ,shift -~-
P 

We now ex~end this argument to cover all (<X, p, '6; •• ) substitution by alkyl 

carbon. The Flygare equation3 gives the molecular (Ramsey) diamagnetic term 

as od(A) = od(free atom) + ~ L Zk ; where ~k is the atomic number, .!'k 
3mc2 k !'k - - -

the distance from the nucleus A of the !th nucleus,~ runs over all nuclei in 

the molecule _except A, and free atom terms are taken from ref . 4. Thus the 

substituent contrib~tions ad, fi,d, '?rd·•• to_ ad(A) are additive, and so then 

· must l;>e the corresponding paramagnetic contributions (a . , P.. , tf , •• ) by 
- - P rp P -

-difference from the observed shielding parameters ; Therefore the Ramsey 

(moiecular) terms5 for the ' 3C nucleus A are given by · a(A) = ad(A) + '\/A) , 

where ad(A) = ad(CH4 ) + {Pk (the Pk being the diamagnetic parameters ««,e •o) 

and. a
1
/A) = ap(CH4 ) + ~gk (thefk being the paramagnetic parameters a:p, • • ). 

We thus e:x:tend Grant's parameterisation a(A) = o(CH4 ) + I ~k by setting 
k 
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§i/obs.)= ~(calc.) + fk (i.e. a= ad+ o: ,' and similarly),' calculating. 
. . I . p . 

the ~k by Flygare's equation. and obtaini~ the rk by difference from the 

observed increment in shielding. · o(QH4 ) is obtained· by referring the 

chemical shift to an a bsol ute scale bas ed on Ramsey•s ·measurement6 of .the 

_ ~~in-rotati.on constant for 1 3co, and the 13co chemical shift. 7 with od 

calculated as before. 3 

The contribution of the replaced hydrogen is :important in the derivation 

of the substituent parameters: thus «d is the difference between .the dia-~-­

_ magnetic contribution of a-CH3 (50.0 P•Poio) and that of a;..:H (8.6 p.p.m.), 
: I - . 

and so on. Different parameters are obtained for rings because ,of the 

hydrogens lost with. ring closure and the bffects of conformation;· so we 
. . . - . I 

. r estrict ourselves ~o acyclic_ alkanes. .Tre ~, b, and € parameters depend on 

conformation, and~, b, and€. are the mean values for liquids at 27 °c. 
m m m . I , 

The ·weighting of· the anti (~) and gauche l(,r) states given in the Table , and 

used to calculate the diamagnetic terms9 was obtained from Flory's sta tistic­

al mechanical studies -of iralkanes. 8 ·. a s .w

1

~r e the molecular d~ ensions. ·-

The Figure is a plot of the parameters _§k' ~' and fk aga inst the distance!' 

of the substituent carbon f r om the resona~t -nucleus. ~k falls off smoothly 

as (rt). and so. too does .Ek beyond the ~ Lsubsti tuent at which the ·t wo ' 

shielding contri,bu.tions become equal and lopposi te. The Figure thus illust­

rate s the cancellation of long-range shiellding contr ibutions in · 1arge mole-

. cules which forms the basis of local-ternL~pproximations, and shows the obs~ -· 

· ervec:i varia tion of the neighbouring . cont, ibutions (a- 6) as arising from the 

difference in fall-off of .the diamagnetic! and paramagnetic parts. _ · _ . · 

That the fall-off of the gk is not smooth. probably arises from the differ":- _ · 

ences in orientation of the successive sJ bstituent gr oups. · Although the dipole 

approximation for neighbo-µring contributf ns to 'other -nuclem ~hie lding gives 

smaller values than those observed, the ~lar dependence seems to be relevant - I - -. 
to the irregularities in the Pk curve, since the geometric factor (l-3cos_2e) 

becomes positive for 8 > 54. 7°, as for l 9• ~ + f; or b ±~ The Table shows 
. ! . . . - . I g ,r:g ag . 

that 1S'd increases by 5.6 p.,p .m. as the substituent moves closer f r om anti to 

· gauche, but l for rig1d. molecules9 incre~se~ by 6.4 p.p~m.~ i.e. the paramagnet­

ic parameter has · become slightly less ne~ative. When, · therefore. sector ru'les · 

can be . developed for long...:range shieldiJ ,,o we may find tha t regions of 

higher shielding for e.g. gauch~ conf·onJtioru of the substituents account for 

the deviation· of ·1 , i , and € from the smooth_ curve that can be drawn thro'"'"'"' · . p p p . . . ~ 
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the other ~k • . Taking the -molecule as a whole we should perhaps expect a · 

numerically smaller_ ,op ( though .a larger ad) for the more compact coniormers. 

Table Substituent parameters for ''C shielding in the acyclic alkanes 

Substituent 
· (weighting) 

§k/~.p.m. 
lobs.) 

:Qkly.p.~. 
(calc.) 

.fkly.p.m. 
· (,by difference) 

(X 

(4o¼) 

153 
254 

311 
357 
390 

390 

450 

455 
507 
555 

-9.1 
-9.4 

6.4 
2.5 
o.o 

-o.4 

41.4 
27.3 
23.6 
20.2 
10.0 
17. 7 -

16.8 

16.1 
14.3 
12.5 

-50.5 
-36.7 
-17.2 
-17.7 
-18.O 

-16.5 

-12. 7 

1 'C: Shielding Parameters 

1 D.M. Grant and E.G. Paul. JACS 1964, 86. 2984. 
2 Joan Mason, JCS (A) 1971. 1038~ · - · 
'W.H. Flygare and J. Goodisman. JCP 1968, 42_, 3122. 
4 _G. Malli and c. Froese. Int. J~ Quantum Chem. 1967. !!· 95. 
5 N.F. Ramsey, Phys. Rev. 1950. J]. 699. 
6 I. Ozier. L.M. Crapo. · and N~F. Ramsey. JCP 1968. 4.2_. 2314. 
7 R. Ettinger. P. Blume. A. Patterson, and P.C. Lauterbur. JCP 8 . . . . . 

A. -Abe. R.L. Jernigan, and P.J. Flory. JACS 1966. ~. 631. 
9 D.K. Dalling and D,M. Grant. JACS 1972, ~. 5318. 

_ ,o A~D. Buckingham and P •. J. Stiles~ Mol. Phys. 1972. ?_i, 99. 

1960. 33, 15970 ,__.,., 
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INSTITUTE OF CYBERNETICS ACADEMY 
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MHCTMTYT KM6EPHETMKM 
AH 3CTOHCKOA CCP -

CEKTOP -Cl>M3HKM 
CCCP, 200 001 TannHH; 6y111,1ap JleHHHa, 10 _ 

Ten. 40 640, 60S 729, 605 745, 605 759 Tel. 40 640, 60S 729, 60S 74S,_ 60S 7S9 

N2 __ 2_6_ 

Prof. Bernard L.Shapiro 
Department of Chemistry 

. . . I • 
Texas A & M University 
College Station 
Texas77843 

USA 

Dear Professor -Shapiro, 

--1A_th May 

High resolution 13c NMR in 'solilds with polarization 
transfer, 'decoupling and magic angle spinning 

The . combination of spin decoup]i:ng and polarization 
t:ansfer with rapid magic-angl~ _ sample spinning, as -­
first proPiosed by Waugh aJ?,d Ha7berlen, is a very promis­
ing new technique for the study of the NMR spectra of 
rare nuclei in solids. -Schaefelt and Stejs~a], were·the 
first to show the practicability of this approach q:hd 
now we can do -it too, not just lwith _ some spe'cially ma­
chined pieces of plactics, but with anything,~ in- -- _ 
eluding solutions of the same polymer ·(if · soluble} • · 
The rotation -frequencies go up"· Ito 4 kHz . in a -25 kHz 
decoupling - polarization trans:f+er field. Polarization 
transfer to the non -protonated carbons is very eff i­
cient and is not much suppressed by rapid rotation . at 
the magic ,angie. - The 65 Hz resdlution achieved c'an · 

• • . . J • . . • ' certainly be improved, · because the low-field line 
· measured actually consists of t.hree resonances a:..t 153.1; 
150.4 and ·149.5 ppm and the de6oupling field 'used takes 
only a fraction of the total rf power available. 

With ail good wishes, 

Yours sincerely 

'E .Lipp a •M .. Alla 



'Y(H1=25 kHz · 

w,/21t =4kHz · 

. 213-19 
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NORTHWESTERN. UNIVERSITY 
. EVAN_STON, ILLINOIS 60201 

DEPARTMENT OF CHEMISTRY May 17, 1976 , 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University . 
College Station, Texas 77 843 

Dear Barry: 

. · Two recent reports claim the production of silicenium 
(Rf Si+) ions, which would comprise the first silicon analogues in 
so ution of the carbeinium ion (R3 c+). f , 2 We have used these 
authors' method of hydride abstractionJR3 SiH + (C6 H5) 3c+-c104 . 
. ----"R~Si+-cl04 " + (C6 H5 ) 3 C-H), to examine a number · 
of sily 1 hydrides: . · 

(C6 H5 ) 3 SiH : . 

( CH3 }3SiCHsSiH 

(C6 H5 ) 2 CH3 SiH (C6 H5 h SiH2 . 
I 

l (CH3 ) 3 Si] 3SiH _ 

On the basis -of four lines of evidence, we conclude that silicenium 
ions are not formed in any of the systr ms . studied to date _ by this method. 

1. All of the systems, includi.ng ~he dihydride.; react with tri­
phenylmethyl perchlorate to ITTVe isolable triphenylmethane 

· and a silicon species (the "intermediate") that on reduction 
with NaBD4 _("R3Si+-c104 " + I NaBD4----R3 Si-D) gives 
back R3 Si-D (hydride replaceq by deuteride). The triphenyl, 
diphenylmethyl, and diphenyl systems are known by many 
other tests not to give siliceniµm ions, so that the reports1 , 2 
of replacement of Si-H by Si-D via this two-step procedure do 

2. 

not prove that the intermediate is R3 Si+. What other possibilities 

:: :::;I resonance of diphL ylmetltylsilane moves down- . . . 
field only O. 4 ppm on reactio~ with triphenylmethyl perchlorate 
(CH3 (C6_H5 hSiH + (C6 H5)aC j-Cl04 --"CH3 (C6 H5hSi+-c104 "). 
In fact the nmr spectrum of the "intermediate" can be obtained 
at room temperature with considerable ease. The small size of . 
the shift is not ·consistent with a methyl group adjacent to an 
electron deficient center. · . . . . 

' '-._.,, 



3. . The above nmr shifts were observed with both CH2 Cl 2 and . 
. 1 I 1 CH3 CN / 1, 4-dioxane as solvent. Had ionic species been 
involved, the nmr shifts in the two solvents should have been 
quite . different. · 

213-21 

4. The same solutions that gave the above nmr data were found to 
be entirely nonconducting. Only when excess triphenylmethyl . 
perchlorate was present did the solutions exhibit a measurable 
conductance. 

On the basis of the chemical, nmr, and conductance results, 
we. conclude that hydride abstraction on a silane produces a covalent 
material, R3 Si-O-ClO3 , or possibly an undissociated tight ion pair. 
We find no evidence for trivalent silicon cations. , .. 

Sincerely, 

r-
Joseph 13. Lambert Hsiang-ning . Sun 

1. J. Y. Corey, J. Am. Chem. Soc., fil, 3237 (1975). 

2. J. Y. Corey, D. Gust, and K. Mislow, ~ Organomet. Chem. , 
,lQ!, C7 (1975). 

Title: There still are no silicenium ions in solution. 



213-22 

• I 

THE UNIVERSITY OF GEORGIA 

Departrnent of Cf:Jemistry 404-542-2626 

_ATHENS, GEORGIA 30602 

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

Ma 17, 1976 

Title: Dim~rization and Restricted Rotation -in Nitro:sobenzenes 

Dear Barry: 

During the past year we have been investigating the temperature dependence of the 13c 
spectra of para-substituted nitrosobenzenes. Three ra~e processes are detect~ble, depend_ing on· 
the substituent: (a) tautomerization, X = OH; (b) di

1
merization, X = H, Cl, CH3; and (c) restricted 

rotation about the C-N bond, X = -N(CH3h, NH2~ CDCH3, ~H3, H, and Cl. Although some of . 
these compounds have. been exa~i~ed_ previously by 1~ NM~1 a~d 13

~ NMR2
, the dime~zation has 

not been treated previously. Equilibrium constants forl the d1mer1zat1on processes at 25 Care . 
H = 3. 73 x 10-3, Cl = 1 .05 x 10-5, and CH3 = 4 .62 ,x 10-2 . Activation energies for the barrier to 
notation correlate well with the a+ value of the subhituent. . I 

In another 13C investigation with Lou Allingl r, we hcive been studying the rotation ~f 
the phenyl ring in [nl paracyclophanes. With then f 12 alcohol, the coalesc~nce temperature 
is ~ 95°C. We have riot been able to detect any rotation with then= 10 alcohol. At present, 
we are examining then= 11 and 13 alcohols. · · 

RHC:mjd 

Sincerely yours, 

··04 
I . . . . 

_Ric?ard H . Cox . 
Associ.ate Professor 

1. I. C. Calder and P. J. Garratt, Tetrahedron, 25, 4023 (1969) • 
. 2. Y. K. Grishin, N.- M. Sergeyen, 0. A. Subboti'n cind Y. A. Ustynyuk, Mol. Phys., 25, 

297, (1 .973). . . . -

An Eaual Qpportunit-v I Affirmative Action E1ni,Joyer 

' \__.,., 
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OTTAWA, CANADA 

K1S5B6 

DEPARTMENT OF CHEMISTRY 

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

CARLETON UNIVERSITY 
213-23 

May 18, 1976. 

Title: 1113c-31p Couplings In Cyclic Hydroxy Phosphonates 11 

Dear Barry, 

In response to your pink letter here are some 
preliminary results re vicinal C-P couplings in Carbocyclic 
hydroxy phosphonatesobtained by Fred Morin in the course 
of his fourth year honours project. 

Ho.,__ 0oq 3 n J 

4 6.5 
5 13.0 

O C . ~ r\-l 6 11.2 

(Cll,o)f / ~ . 7 10.9 
. 8 8.8 
11 6.7 
12 5.7 

For the 5-membered ring we interpret the results in terms of the 
considerable preference for the envelope conformation in which 
the P(O) (OCH3)2 group is equainrial. · 

~,{oc\-\3) C-1 . "2-

The 6-me_mbered rjng system shows a temperature invariant 13c­
spectrum to -120 indicative of a high preference of the P(O)(OCH3)2 function for the equatorial position. · 

Variable temperature studies on the farger ring compounds 
are in progress as well as the synth.esi s of the simpler ph.osphonates 
which will permit an assessment of the influence of the OH group 
on the. observed J's. In compounds of fixed geometry such a 
perturbation is substantial, especially when . the OH i.s trans -coplanar 

to a terminus of the coupling path(l). Best regards. 

1. Buchanan & Benev-a. Can. J~ 
Chem. 54 231(1976). 

Sincerely, 

h.~ ... 
Associate Professor. 
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Eldg. Technlsch~ Hochschule 
;zilrlch-Honggerberg 

lnstlti.rt fur Molekularbiofogle und Biophysik · 

Cl,J-8049 ZUrlch 

Prof. Dr. K. Wiithrich 

Tel. (01) 57 57 70 

Dear Barry: 

I 
I 

8049 Ziiiich, May 17, · 1976 

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

· Coll_ege Station/Texas 77843 
USA 

KW/as 

. 1 
Some recent pH titration studies of proteins by H NMR at 360 MHz 
made us aware that the internal reference .TSP (2, 2, 3, 3.,-tetradeutero-· 
:....3-(Trimethylsilyi)-propionicac~d~sodium sait) . ~hows itself a readi­
ly measurable pH dependence. 'l'hi1s . wa~ fu~ther investigated in a D

2
o . 

_solution containing TSP, acetone! and dioxane. · It is readily apparent 
· from Fig. l, where the chemical shifts · of HOO, . di.oxane and TSP are· 
plotted vs; that of aceton_e, th~t d_ioxane is as pH-indeperldent as · · 
acetone, HOO shows some pH-dependence, and TSP shows a long-range 
(acres~ six bonds) i:nanifestatiod ~f the carboxyl titration: (pK from 
least-squares fit: 5,00; pK of ~·ropionic · acid: 4,87). In contrast~ .• 
a similar study of a D20 solutidn containin9 acetone, dioxane and · 
DSS (3-'Trimethylsilyl-propane s J lfonic acid, sodium salt) showed that 
the niethyl resonance of DSS is J ss.entially independent of pH · (Fig. 1) . 
These obse~vation:s suggest that · /while DSS and. :the· inert compounds ace­
tone and dioxane are good references · for studies of pH-dependent che.- · 
mical shifts,· the water soluble reference TSP should be used . with great 
care for such investigations . . 

' . . . 
Sincerely yours, 

Antonio ·. de Marco 

P.S. Please credit . this contribution to the subscription of Prof. 
K. Wuthrich • .-

--------
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* * ·* * 
* * WATER 

** 

* . * ~ * 
· * ** 

* * * * * 
* * 

I++ ++ + +++ +++++++ + + + + + + + Ol □XRNE 

------- ~ . --~-------0 • ----- . ----- . . D55 

I 2 3. 6 

PH 

7 

TSP 

B 9 IB I I 

Fig. 1 Plots of.the chemical shifts from acetone for HOO (*), dioxane (+), 
·. DSS (o) and TSP (e) vs. pH at 25°. The data w~re obtained at 360 MHz 

in dilute n2o solutions of acetone, dioxane and DSS, and a,°cetone, dio­

xane and TSP, respectively~ 
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11HCTl1TYT no OPfAHl1YHA XHM.11,SI 

BULGARIAN . 
ACADEMY OF SCIENCES · . 

INSTITUTE OF ORGANIC CHEMISTRY 
1113, Sofia, Bulgaria 

. . . 

Pre~essor Be~d L. Shapiro 

Departaent of' Chemistry 

Texas A & M University 

Col.l.ege Station, Texas · 77·8-43, USA 

Sofi~ • .. . , ......... 18,.Kay: .... ... ... .... :.: .. .. 19 .7,6 .. .. 

~::s:::::s:::~:::~::. CONFORHA! . TI.OIIAL AIIALl'.SXS USDIG LXS 

:In col.l.aboration w~th Dr John Ladd £roa Sal.£ord Universi-ty 

we have studied the coidormat onal. d.iatribution about the 
. I 

c2-o3 bond :tor J-phenyl.butyric acid (1) . and _ :Lu methyl . ester (_.&). 

COOR COON.e COOMe 

L 

~$:: A . . 
H * ··lie Ph ·-.\._.,, 

H . • . . B . 
B · ... . C 

\, Pla. 
• ••• ., ., 

I ll 

· Ke -· 

2 
Ph 

! 
1 (:a • ·Bi}, !. {R • He) 

Computer an)ll.ysis of' the proton spectrum gave JAC > JAB and _ 

h.ence the popµlat.ions are P:r i P:i:x• .The assi~ent o:£ 'khe 

geminal. pre~ons B and C ·was · ac

1

_h_ i. eved by stereoselective 

deuteration. 

We tried. to obtain some independent con£ormational. 

_evidence al.so by L:IS studies •. 1The onl.y proton groups, whose 

indu~ ed slu.f'"ts are · l.ikel.y to depe·nd upon the · conf'orllier ·ratio . . .. . I . . . . . . . . 
I/ll ane .Me a.Di Pll. Since . 0£ course _1th.air . induced shilt val.a.ea . ·. . · · · · · I · . ·· -· · · · · ·. 2 · 

· cannot be, ·com,par.ed direc-sl.y as has been ·done in other. case& , 

we thollllg)l.-t. ~at.· the llS&, o-£ 1mJ .Ke ester,a 0£ :lso:val.eric (l) .· .. 
. and 3,3-dfphenylpro,p:l~n$..~ ~4), .l~cid -as ~odel.s llligh~ be hel.p:f,1tl. 

\ . · Th:e Eu(:fod_):
3

~induced sh~1-ts a· _t'or "the. three ••~er• are 

~i ven . on •· ~e . Table to. 4 . H : in CIDClJ; ext.rapola ~~d . ~o 1 ·: 1. aolar 

. rat:io). Th4;\ close value.a .0£ G
9
_~o and GCB! ia an indica tion . 

. -that • the mol.ecul.ar g_ eo_ me try _and compl.exatlon col:lBtants i'or al ). . I . . . 



213-27 .. 

three: compounds are very similar. Then, :£.or P:r.:> PII' GCH · C £or· 

_g_ shouu.d be 1arger than :for l, and Go-Ph :for _g_ should be3sma11en 
. . 

than. :for ~ • . which is indeed -the case. I:f PI.< p 11, the opposjj_t.e 

-··· wou..ld he true. Iru order t,o miniudae the ef':fec ts due t.o d:Lfferences 

in geometry and complexation constants ~s we11 as to experimental 

. er:ttors, the use o:f LIS ratios given in the last two co1umils._ of 

the Table might. be preferable. 

Compound 

i 10.6 10 .• 9 9.6 4.J 

.1 10.J 10. 9 . 8.8 4. 1 
4 10.6., 1.0.6 10;1 

G . 
o~Ph G h m,p-.l' 

J.O o.-z. 

.3. 4 o.a; 

GCH C 
. J 

GCH 0 
.3 

o.406 
0.398 

0.283 

o.J21 

At; present; we are testing this very approximate approach on 

othen compounds as we11 as by computatii.ons based on the Robertson -

McC.onne1.l equation • . 

SLD£erely yo~, . 

S~efan ·L. Spassov 

· 1. S.L.Spassov, A.S.0rahovats, S.M.M:i.shev. and J.Schraml., 

'F'et.rahed:tton lQ., 3~5 ( 1974). 

2. G.E.Wright,, Tetrahedron Lett. 1097 ( 1973). 
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THE EPPLEY INSTITUTE. 
I . 

fori . 
RESEARCH IN CANCER 

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

Dear Professor Sha~iro: _ 

May 18, ·1976 

Title: ~~tection of an Intraniolecular Acetal Formation .by 
C NMR. ' ' ' ·I 

I I 
A metabol.ite of N-nitroso-bi~(2-oxop~opyl)amine (BOP) 

a potent pancreatic carcipogen in 1he Syrian golden hamster (1) 
has been isolated and_ identified a~ N-nitroso-2-hydroxypropyl-
2-oxopropylamine (HPOP)(2). The cmr spectrum of this compound 
is shown in Chart A. Treatment of lHPOPwith acidic methanol 
yielded a single product· whose cinr spectrum is shown .in Chart . B. 
This spectrum is consi~tent with trye cyclic acetal structure (lb). 
The c2 resonance .at 97 .45 ppm is s , milar to those of the acetal 
resonances of glucose and other pyranoses (3)~ The assignments 

. . I . 
of. the other reson.ances are based 9n · the noise decoupled and 
off resonance decoupled cmr spectra of trans-2,6-dimethyl-4..-. I . 
nitrosomorpholine. The doubl~ res9nance for each carbon is a 
general . char.acteristic of the cmr ~pectra of nitros~mines and 
is attributable to distinct syn- and anti-conformations .of the . 

, . . I . . . 
nitroso group as the result of restricted rotation about the 
N-N-bond. · ·. : . . . ·1 · . · . . .. · · 

The spectrum of HPOP (Chart 1) is .consistent with an equil­
ibrium mixture of the acyclic and cyclic structures (Figure I). . . I . 
The most striking feature of the c~r sp.ectrum is the presence of 
both the carbonyl (203.8 and 200.99 ppm) and acetal (94.82 and 
·94. 63 ppm) · resonances . . The other resonances have been assigned 

. . I • 

via comparison with the acetal, . BOPi and N-nitroso-bis(2-hydroxy-:-
propyl)ainine. Full details of this ,study w.ill be published 

.shortly. 

> 

, Figure I: Ia~ R. = H 
· . . b,' R = oCH3 

' ' 

,' Unlverslt•y' ol: N.•braska Medical Center •. 42,nd' a r Dewey Av,enuo .•. Omaha.' Nebraska 68105 

L 
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1
P. Pour, et .!.!.·, Cancer Letters .!., 3 (1975). 

2 . 
R • . Gingell, et al., ._!. Natl. . Cancer Institute, in press-. 

31.F. Johnson_ and W.C. Jankowski, "Carbon-:-13 NMR Spectra."~ 
Wiley Intersdence, .New York, NY (1972) • . · 

H~Yk~ 
D~L. Nagel' 

Sincerely, 

- ./1 L,,1_~ ~­~.w~-
L. Wallcave · 

213-29 
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WAY N E . . S '11 AT E U N IV ER S I TY 
CO~LEGE OF LIBERAL ARTS 

blll'A1'TI.U:NT Cil' CHEMIST1'Y 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A & M University _ 
College Station, · Tex:as · 77843 -

. . 

Dear Professor Shapiro: . 

_D_ETROIT; MICHIGAN -18202 

May 20, 1976 . · 

Sulfenamides, Lithium Acetylacetona.te, Postdoctoral Opening 

A number ·of ye~rs ago, we disc l vered that nitrobenzene sulf~namides 
_ e~bit large ba_rri~rs to to·rsio_n: ab9 ut the N:S formal_ single bon~. The 
first three entries m the table illustrate the increase 1n -the barrier· as 
the_ number of nitro groups is increalsed. · We· have now succeeded in 
preparing the fourth compound in fuJ series. _We had ho_ped that _the _ 

R = /J,.dci(kcal/mol) 

C6 H5 13.0 

O2N-@- -14. 7 

. _ . _ . N02 
o2N-@-- . 19. 7 · 

- . N02 

OzN~ 13.8 

. · · · ·_, NOt 

. b~rrier would be high enough to permit. iGolati0n of_ tor~io~ai diastereomers. 
_- Surp:r:i~ingly, the_ introduction of the \third n_i~r~ ?roup reniov~s <the elec~r~nic 

effect of the first ,two~ We suppose that a s1gnif1cant chailge in confor~ation 
has occured which effectively deconJhg~tes the aroinatfo ring. ·Further work 
is underway to elucidate t~is strikin~ phenomenon. . .· 



Professor B. L. Shapiro 
May 20, 1976 

. 213-31 

The equilibria between E, Z and Z, Z configurations of acetyJ. acetonate 
(AcAc),as determined by low temperature nmr spectroscopy, can provide 

z., z E,Z 

valuable information about interactions of these anions with metals (J. C~ S. 
Chem. Comm., _!_976, 165). Measurement of the spectra of Na AcAc in meth­
anol in the presence of added lithium perchlorate indicates that small 
amounts of added Hthium lead to the formation of a very stable 2:1 complex 
Li (AcAc)z which we Slippose has a tetrahedral arrangement at lithium. 

+ 

M '\, 

'-
0 Li 

2:1 1:2 

We found no evidence for a 1:2 complex Li
2 

AcAc which has been proposed to 
exist in acetonitrile (Hiller et~ al. , J. Inorg. Nucl. Chem. , 31, 765 (1969), 
eve.i. when up to 2. 5 equivalents of lithium have been added to a methanol 
solution. 

There will b~ an opening £or a post-doct~ral research associate in 6ur 
group. Some experience wUh 13 c spectroscopy, while not necessary, would 
be desirable since we will acquire an additional Fourier transform spectro­
meter with probes for 13c, 1H and l9F within the next few months. Wayne 
State University is an equal opportunity employer and applications from 
women and minorities are especially encouraged. Those interested should 

. send a resume and publications list and should arrange for three letters of 
recommendation. 

Sincerely yours, · 

Morton Raban 
Professor of Chemistry · 

a.· Mu U~~.'i: 
( :7aku YaJm~to 

· · Research Associate . 

/cf 
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vanan/611 hansen way/palo alto/california 94303/u.s.a./415/493-4000 

May 26, 1976 

Dr. B. L. Shapiro 
Department of Chemistry 

-~exas A&M University 
College _Statfon, Texas 77843 

· Dear Barry: 

. . Selective Spin-Loe ing Experiments ~ 

The use of a modulatetj sequen~e of non-sel~~tiVe _pulses for the selective 
i rradi ati on of resonance 1 ines has proved 1,1~ l uab le for the. measurement of . 

· 0verhauser enhance~e~ts and lohgitudinal r~~axatton times in homonuc~ear spih_ 
systems (1, 2). An important feature of tn

1
s, or any other, modulation technique 

is that -the phase of the effective rf field is proportional to the phase of the 
modulation. A ~elective spin-locking sequence can therefore be generated by 
usin~ a modulation patterri ' containing a goo[ phase shift. The modulation pattern 
is stored in a computer and the length of the sequence before the 900 phase shift 
is chosen to produce a goo rotation of the ~agnetizatioh of the spins of interest, 
while the pulse sequence following the phas~ shift provides the spin-locking field. 
~el axa!i on ~uri ng the seguence· may be moni !pred by Fourier trans·formi ng the free · · 
1nduct1on signals following sequences of di r ferent lengths. . . 

• ~~,:~:~~~~ ~~ i~: i~~~~~iu~h ai~
1
t\~~r~~~,b~~!~~:~:n{s 

0
:h~~~ f~a~~~e~~;ure. · L 

An effective rf field of is Hz was us~d, apblied only to the triplet in (a) 
and only to the doublet in (b). The measur~~ relaxation times for these two 
groups were 16.0 seconds and 9.2 seconds respectively. · fo (c) a 25 Hz spin-locking 
field was applied to each group simultaneou~ly. Here the doublet is inverted . 
because the complete modulation pattern a~ r ts frequency was inverted rela_tive 
to that for the triplet. The measured rela~ation times were 9.8 seconds- for the 
doublet and the outer lines of the triplet ~hile the cent~al line of the triplet was 
characterized by a doul'.>le exponential with it1nie constants of 9.8 and 16.0 seconds. 
Thus there is averagi_ng • of the relaxation t

1
imes among transitions having similar 

symmetry, just as in a .non-selective spin-locking experiment (3). 

The method seems to provide ·a useful alter) ative to n~n-selective Carr"".Purcell 
experimet:1ts which are complicated by the mo1

1

dulation of the echoes in homonuclear . 
coupled systems~ A different kind of ~adulation can still occur in the selecti ve 
spin-locking experiments. In the spectrum i(c), the two groups of spins have :the 
same 11 spi n temperAure 11 in their respecti vel totati ng frames. · If they are prepared 
with different spi ,n temperatures, which can . be done easily, there is an oscillatory 
transfer .of energy between the two groups ot spins as described by Hartmann and r: ' 
Hahn (4). I ,. 

Yours sincerely, 

~------~. 
· H.D.W. -Hill \.___,, 

·· (1) R.Freeman~ H.D~W. Hi11, B.L Tomlinson and .L~D. Hall; J . . Chem. Phys. 6L 4466 (197 4-) 
(2) H.D.W. Hill, TAMUNMR 191, 55; l.D. Hal ll and H.D.W. Hill; JACS, 98,- 1269 (1976) . 
(3) R.L. Vol_d an9 R.R. _Vold, J. Chem. Phys

1
• §1, 2525 (1974) 

(4) S.R. Hartmann arid E.L. Hahn, Phys. Rel 128, 2042 (1962) 
. . I 
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P0LITECNICO DI MILANO 
ISTITUTO DI CHI MICA 
·20,s:s MILANO (!TALIA)• P,ZA LEONARDO o;,. VINCI, 32, 

T-ELEFONO 292,109 • 292, 110' 

Milano, May 20th, .1976 

Errata corrige for the TAMU NMR Newsletter by R. Mondelli, No. 212 (May '76) · 
pp. 18-19~ 

V - IV 

+ 2 •. 7 

. II - I 

+ 1.5 

rJ- ·effects . 

VI - IV 

- Me 

t -- effects 

V - IV 

+. 2.9 

+ 2 .• 9 

V;.. IV 

+ 7.5 

VI - IV 

+ 2.3 

+ 4.1 

VI - IV 

+ 3.5 

I apologize and thank you very . much . . I . . 
. . . . . ~~_; ~,◄ ,.. a -

. . ~ • I 
. · • Mondelli · 



New 18-mm Probe for the Xl.:-100 

13CSpectra 
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 1 O 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 equilibria 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 requi red 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 sdarce or expensive (most often 
both) macromolecules. The Probe develops its full sensitivity potentiJI with 6 milliliters, a volume 
only three times that requi-red with the standard 12-mm probe! 1 

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 2 0, 
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 actua l size. 



FX 60 1mm C/H DUAL PROBE 
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Diethyl 
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