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HERE ARE 8 GOOD f,IEASONS WHY 
IT .PAYS TO STANDARDIZE ON WILMAD! 

• WORLD'S LARGEST SINGLE SOURCE. We 
are the world's largest slngle source tor 
gla11ware, accessories, and supplies for 
spectroscopic reseirch. 

• MOST COMPLETE LINE. Our llne of gl111-
ware, accessories, and consumable suppll11 
for spectroscopy now Includes everything 
you need tor your lnveatlgatlons ••• except 
the apectr~meter. 

• 
NO SACRIFICE IN QUALITY. Our operallona 
are based on a pollcy of never sacrificing 
quality In order to meet a competitive price. 
No Investigator wants to Jeopardize accur
acy, uniformity, stability, and repeatability 
Just to save a few pennlea. 

• MOST SAMPLE TUBES. We have produced 
more sample tubes for spectroscopy than 
any other supplier In the world. 

• STANDARD OF EXCELLENCE. Wllmad IC• 
curacy and precision In sample tubes have 
become the reigning standard of excellence 
In the Industry. (Even the equipment manu
facturers use Wllmad NMR sample tubes.) 

• A DESERVED REPUTATION. With almost 20 
years of pioneering In gl11sware, acce1-
sorl11 and supplles for spectroscopic re• 
search, · we have earned a reputation tor 
reliability which supersed11 monetary value. 

WRITE TODAY FOR 

FREE CATALOGS 

If you don't have our two Catalogs covering the WILMAD 
llne of Glassware, Accessories, and Supplies for spectro
scopic research (NMR, EPR, IR and MS), write or call 
today. Wllmad Glass Company, Inc., U.S. Route 40 and 
Oak Road, Buena, N.J. 08310, U.S.A. Phone: (809) 897-3000. 
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Carr Laboratory, Department of Chemistry 

. MOUNT HOLYOKE COLLEGE 

South Hadley, Massachusetts 01075 · 

Telephone 413 53B-2214 

\\\ 
28 November 1973 

13c Chemical Shift Parameters for Aliphatic Alcohols 

We have recently had occasion t~ measure the 13c chemical shifts of 

184-1 

all eighteen possible isomers of the saturated aliphatic monohydric alcohols 
containing six carbon atoms. The results of our regression analysis are given 
below. The very large parameters due to quaternary carbons adjacent to se
condary and tertiary carbons · are noteworthy. 

Regression Analysis of Chemical Shift Parameters in Six-Carbon Alcohols 

Number of observations: · 95 
Number of independent variables1 15 
Multiple correlation coefficient B squareds 0.9966 
Standard deviation in predicted chemical shifts, + 1.11 ppm . 
Constant term: o.64 ± 0.91 ppm 

Variable and coefficients 
Observations affected 

by variable, no. 
Student 
Tratio 

o- 9.58 + o.42 
fl 6.95 + 0.25 
¥' -2 .68 + Q.24 

Corrective terms: 

a 47 .98 + 0~49 
fl 8.26+ 0.36 
~ -4.46 + 0.35 

1 °(3°) 0.61 + 0.38 
2°(3 °) -1.09 + o.47 
2°(4°) -4.20 + 0.71 
3°(2°) -5.95 + 0.76 
3°(3°) -9.49 + 0.80 
3°(/+ 0

) -13.27 + 1.10 
4 °(2° )~ -11.84 + 1.30 
4 ° ( 2 °) - 18 . 97 + L 3 3 
4 °) 3 °) -19. 3 5 ± 1. 3 3 

95 
95 
76 

18 
20 
26 
18 
14 
5 
8 
8 
2 
2 
2 
2 

22.8 
28.2 
11.1 

98.7 
22.9 
12.9 
1.6 
2.3 
6.o 
7.8 

11.8 
12.1 
9.1 

lh.3 
14.6 

a) Quaternary carbon adjacent to three primary and one secondary carbon atoms 
b) Quaternary carbon adjacent to two primary and two secondary carbon atoms 

Sincerely yours, 

Kenneth L. Williamson 

Dale Clutter 
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UNIVERSITY OF CALiFORNIA, · BERKELEY .. · .... ,-.... . . 

. BERKELEY •"DAVIS .· IRVINE. LOS ANGiLES • RIVERSIDE. SAN DIEGO • SAN FRANCISCO . ·. { _· . SANTA BARBARA. SANTA CRUZ 

. DEPARTMENT OF CHE?,1:ISTRY & 
. . --

Lawr~nce ; Berkeley . Labor_ator.y· _· .. 

Professor .. B. L. Shapiro . 
Departrrie_nt of Chemistry 
Texas A &_M University 
Coll~g~ St~tion, Texa~ -71843 

Dear Barry: 

. . . 

_,, ... . 

_ _ · BERKELEY, CALIFOI\NIA_ 94720 

·_ Decerribe·r ·3 ~- :i 9 7 3, 

Re: 1. Dynamics of Polarizati_on Tra:n·sfer .- in 13C- 1H- Dou]?le..;.Resonance · 
2. Postdoctoral p6sitions available · 

An -import~nt problem in, the desigri . of efficient cross-polarization 
schemes for proton-enhanced nmr of 13 C .in solids(l) is the study of 
fluctuation dynamics_of ~he cross co1;1plin& operator Hrs mo~ulate~ b~ 
the p1;1re ab1;1ndant -SI;in dipolar co1;1pling H11 . We_ have studi7d tJ:iis in 
org~nic solids by direct observation of the 13 C ~ross-polarization from 
a demagnetized proton reservoir in the rotating _:fraine,(2) to see whether 
the Loren!zitIJ- correlation function of Hahn, McArt~ur_ and Walsted! ( 3) 1,..---.,. 

shows up in C- 1 H double-resonance. Indeed, we find , _an exponential \__..., 
fluctuation spectrum for rotating H1 fields -of up to 12 G applied at the 
13 C f~equency. This i~ shown in figure 1, where I have . pl6tted the 
inverse cross-polarization times vs. H1 in solid. adamantane measured by 
my student Tom Shattuck~ Hahn and Waugh tell me thc3.t they have sepa
rately observed similar behavior in other systems. A Lor~ntziah cor
relation function is extremely unusual and surprising; as: yet, no 
theoretical basis has b·een advanced · for thi~ phenomenon. 

· By the way, I shall have some additional pcistdo"ctoral positions 
beginning in Spring and Fall, 1974. Anyone interested in working with 
me on · one of several projects should write and have two l .etters of 
recommendation sent to me soon. 

Best regards ·,_ 

Alex Pines · 
Assistant Professor 

(1) A. Pines, M . . G. Gibby and J. S. Waugh, J. Chem. Phys.~' 569 
( 19_7 3). 

( 2) A. Pines _and T. W ._ Shattuck, to be published. 
(3) D. A . . McArthur, E. L. Hahn and R. Walstedt, Phys. Rev. 188, 609 

(1969). . 
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Professor B . . L. Shapiro 
December 3, l973 . 
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Monsanto 

Monsanto .Company 
800 N. Lindbergh Bciuleva.,d 
St. Louis, Missouri 63166 

. Phone: (314) 694-1-000 · 

Dr. Bernara L. Shapiro 
Department of Chemistry . 
Texas A & M University 
College Station, TX. 77g43 

December 4, 1973 

Title: An External 19 F Lock for a 1 3C-NMR Probe 

Dear Barry, 

We have developed a simple, convenient external 19 F lock for 
our 13 C FT-NMR probe, capable of controlling the field to within 
1 Hz (out of 22.6 MHz} for days. 

We have located a 2 cm long piece of a 5mm spherical microcell 
filled with CsFs saturated with e_-hydroxy di-illt.-butyl nitroxide 
within about 2. 5 cm of the 1 3C sample coil • . This solution has ,_ 
-T1"'13 ms and T 2 ~11 ms for 19 F at 85 MHz. Three turns of two strandsL 
of #32 enameled copper wire are wound around this tube and heavily 
doped with polystyrene Q-dope. 

We use the following circuit to couple this ·coil to the · 19 F 
receiver and transmitter, which operate on a time-share basis: 

I I 

probe }->,.,/2 l55MHz} -)._ . lfJ.c,0 to XMTR/RCVR 

''F sa!k r .,_c_,.I ____ --J 

I 
I 
I 

_The half-wavelength _: of cable is . self"".resonant at the 1 9 F frequency 
and can . be ignored in analysing , this circuit. However, the · length 
of cable makes possible\ locating the tunirig ci.rcuitry remote from 
the probe and eliminates concern over space and ferromagnetic 
circuit elements. The circuit is tuned to resonance by means of C, ,.--..-._ 

L 

·I. 



but . the ratio of C.1- to C2 must _ first be· chosen· to match the 
impedance of the high-Q. sample circuit ·to the iritpedanc~ of the 
transmission l;i..ne _leadirig to the transmitter/receiver. In .our 

·· case, we use .50 ohm line · and C = 3-.25 pf, c ·1 .;;. , 43 pf, arid C2 = . 
15 pf. The ratio C1 to C2 was adjusted u·nt-il -a reflected power 
mete.r indicated that less than 1% of the power incident on this 
circuit was being . _reflected. · · ·· · · · · 

. . . 

· The 19 F resonance is observed to . have a half,;.;,width of about 
50 mG~ . Because of the doping of the sample, .· considerable signal 
strength can be obta1ned . wi.thout saturation • . · A .strong signal is 
necessa1::y to ol:>tairi control to within i ·mG . as ·we have done. 

Sincerely, 

Edi 
E. o •. Stejskal 

t.Jotte__ 
J. Schaefer 

1. F. E. Terman, Radio _Engineers Handbook, (McGraw-Hil,.l, 1943), 
p. 148. 
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184_/l. 100-watt bulb consumes as much power as 
the m~gnet in our NMR Spectrometers. · 

Model R24A, 60 MHz 1H NMR Spec
trometer. Digital sweep X-Y recording 
system. Best buy In low~cost field. 

Model R22. 90 MHz multi-nuclear NMR 
Spectrometer. Features CW as well as 
FT capabilities. 

SinGe. Pe.rkin .. !;:lmer's entirn 
!ine 9f NMR $pe<;;trometer~ em,. 
p!oy§ p~rmFJncnt ma~mets, the 
on!y power required f<?r the 
magnet ·is for thermostatting: 
and supplying the Golay coils 1o. 

-They need no troublesome 
cooling water and no noisy 
water refrigerator. 

In fact, the savings in oper
ating costs alone could pay for 
the cost of the instrument in as · 
llttle as 7 years. 

But economical operation is 
only one of the many benefits 
you get with _ our permanent 
magnet Spectrometers. Others 
are: unmatched resolution 
stability; amazing ease of set
up; and high throughput. 

If you are planning to add. to 
your current NMR capabilities 
or just getting into NMR, itwill 
pay you to get more informa
tion on the entire Perkin-Elmer 
line of permanent magnet NMR 
Spectrometers. 

Instrument Division, Perkin
Elmer Corporation, Main Av
enue, Norwalk, Conn. 06856. · 
•Perkin-Elmer Patent nurribers 3,515,979 and 3,622,869. 

PERKIN-ELMER. 

· The Model R32 NMR Spectrom-
, eter Is the first high-field instru
inerit designed with the chemist 
_ In mind. Thi.s 90 IVIHz Spectrom
eter for' 1H, 19F and 31 P studies 
combines rugged construction, . 

. high stability and .ease of aper

.· ation. A Triple Resonance Ac

. cessory · provides automiftic 
field frequency lock and makes 
double . resonance · experiments 
suc_h c'!S · spin tickling arn:t IN-

. · DOR part of the .day's routine. 
Variable temperature oper

ation down to ':.,., 100 °C · ls 
ac~leved withou·t the use of 

· IIC)uid nitrogen, 

Model R26, New 13C FT NMR Spec
trometer. 10· mm sample tube. Built-In 
pulse unit. Greatesi bargain in 13C NMR. 

Model R12. Versatile 60 MHz NMR 
Spectrometer. Can be equipped to 
solve the most demanding NMR 
problems.. · 

Committed to helping your samples tell you more'. 

,,......__ 

L. 

\.. 

L 
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Dfpartment of Chemistry 

BROCK 
Glenridge Campus 
684-7201 Ext. 317 

Prof. B. L. Shapiro, 
Texas A & M University; 
College Station, Texas 77843, 
U.S.A. 

Dear Prof. Shapiro: 

. . . . . 

·uni yersi ty . 
. . . . . 

St.Cathariries, Ontario L2S 3Al . 

December 12, 1973.. 

JllB19F .Pairwise Additivity Parameters Related 

to :the Sum of the .Van der .Waals .Radii. 

Steve Hartman (on leave . this year ih Bristol) and- I have previously 

reported applications of -19F chemical shift pairwi_se interaction parameters 

to boron trihalide and mixed trihalide adducts (l); and have extended our 

correlations to a11B and JllB-19F parameters (2). we· have attempted to 

correlate the pairwise parameters with electronegativitie~, ionization 

potentials, other pairwise parameters etc. in an attempt to establish 

means of calculating as yet unmeasured parameters so as to be able to 

predict NM R spectra. 

We were unable to find any smooth relationships to fit the chemical 

_shift parameters, but when the JllB-19F parameters were plotted against 

the Slllll of the electron_egativities of the interacting atoms, we observed 

two smooth curves, one for halogen - halogen parameters and one for the . 

- donor - halogen data. 

Perhaps a more significant relationship is shown in the figure, namely 

the correlation of the . coupling constant pairwise additivity parameters 

with the suni of _the Van de.r Waals radii (Pauling) of the two halogens or 

· halogen and donor atom pair being considered. The existence of this 
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apparent throughspace or steric effect on the additivity'parameters may 

reflect a geometric influerice,. on th·e 
0

nckure . of . the B~F . bond, . and henc;e on 

the B-F coupling constant. . The :dev:i.atioti -of the ~-X a.rid P-X parameters 
.. . . 

. from _the straight line are such as to indicate a greater st~ric effect 

of species such _as Mel and _Mel giving the -donor atom, a11 -effectively 

. larger Van der Waals radius, while Me? shows_ the opposite trend, _i.e:. · 

there is no steric crowding about the sulphur • . · 

We _would appreciate any comment the Newsletter. reader would care · to 

make. 

JM/db 

Yours sincerely, 

_Jack M. Miller;. 
. Assoc.· Prof. 

1. ·J • . S. Hartman & J.M. Miller; TAMU NMR.Newsletter, 174-4 (1973) . 

2. J. S. Hartman & J. M. Miller; paper presented at the 56th Canadian 
Chemical Conference, Montreal, June (1973) 

L -
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University of Salford 

Salford M5 4WT 

Department of Chemistry 

and Applied Chemistry 

Telephone 061-736 5843 
Telex 668680 (Univ Salford) 

Professor Bernard l. Shapiro, 
Dept. of Chemistry, 
Texas A & M·University, 
College Station, 
Texas _· 77843, 
U.S.A. 

3rd December, 1973 

Dear Professor Shapiro, 

The use of simple formulae for the estimation of rates of · · 
chemical exchange in NMR spectra has ~OJ!le into . dist~pute . 
as a result of the large errors which are sometimes involved. 

1
~ 

For example, Allerhand and Gutowsky (1) have made a \,._, 
comparative study of the :_ available formulae in their 
investigation of internal rotation in N,N-dimethyl-
trichloroacetamide (DMTCA) .. , 

The utility of a single operat,ional parameter (SOP) formula 
has interested me for some time .and two such .formulae are 
discuss·ed in a paper en,ti tled "Dynamic NMR: A Single 
Operational Parameter Approach for. Evaluation of Lifetimes 
in an Uncoupled, Equally Populahd AB System" which is to ·· 
appear shortly in the Journal of Organic Magnetic Resonance. 

More recently, I have investigated another simple formula 
which. is .concerned only with the intensity ratio in a two._site 

.. system· in much the same way as that of Ro~ers and Woodbrey (2)~ 
The formula is 

T = 

where Tis the mean lifetime before exchange and R is defined 
to be the ratio of the intensity at the point v = ½Sw 
(Sw being the peak separation in the absence of exchange 
and may be either dependent or irtdependent of temperature) 
and that at the centre of the spectrum (v = O). From this 
definitipn of R it follows that this formula is applicable 

-~hdve :the · c·oalesc~nce .. point'.of ·the-. spec-trum -whereas , that _of 
Rogers and . Woodbrey is not: · 

"l • 

-~ 

L 



~ 
To demonstrate the superiority of this formula, I have used 
simulated spectra to show that the approximations inherent 
in its .derivation lead to smaller errors· than does that of 
Rogers and Woodbrey. I have also applied it to the case 
of DMl'CA with the following result:s 

½ . . 
~H . kcal/mol 

t ~s e.u. 

E kcal. 
a 

log v -
0 

New formula 

1i.34 +_0.08 
. . . 

-12.7 + 0.3 . 

15~12 + 0.08 

11.9 + o.ooa· 

10.5 + 0.1 

Rogers & Woodbrey formula 
own calc. (ioo MHz). 

11.54 + 0.13 

. -13.3 + 0.4 · 

15.51 + 0.04 

12.1 + 0.1 

10.3 + 0.1 

A comparative study is now in progress using data obtained 
·from both high resolution and spin-echo measurements on 
DMl'CA. This work is being carried ou_t irt collaboration 
with Dr. J. A. Ladd at the· University of Salford, .while I 
am on leave from the Institute of Organic Chemistry, . 
Bulgarian Academy of Sciences, Sofia, Bulgaria. I shall 
be grateful if you will therefore consider this to be a 
contribution to your Newsletter from Salford, and that you 
will add Dr. La.dd's name to your mailing list. . 

Yours sincerely, 

Valentin Dimitrov 

References 

1. . A. Allerhand and H. · s. Gutowsky, J • . Chem • . Phys~ £(1964)2115. 

2. M. T. Rogers and J.C. Woodbrey, J. Phys~ Chem., 66(1962)540. 
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CHEMISCHE LABORATORIA 
· DER RIJKS-UNIVERSITEIT . · . . th 

LEIDEN, .. : ...... g.§ .. Q.~ .. 7. ......... ........ 19 .. 7.3.. Afd.: Dr.A.J ._de Hoog . 
Wassenaarseweg · 

· Postbus · 75 . . 
· Leiden, the Netherlands 

Telefoon 4 83 33 

Professor· ~~i.shapiro• 

Department of Chemistry 
:Texas A & M university 
College Station 

Tst. 

Texas 7784~,u.s.i. 

NMR analy$iS of a reaction product of the reaction of an 
.... 

organometallic with carbonrnomnoxide. 

Dear Professor Shapiro, 

O~e · bf th~ • products o-f this type of reaction · appeared to .. be 
a compound with the empirical formule c8H16o. . 
The . NMR spectrum of _this · compound dissolved . in CDC1

3 
was too 

complex to be analysed (Fig.l).As the presence of a carbonyl 
grqup was clear from the I. R. spectrum· it was tried to simpl1fy , · 

.the spect_rum w~ t ,h . t~~ aid o_f . tht shift·'reagent Eu(f6d)
3

• The 
·. resulting spectrum ·is -'sho~m in ].'Jg. 2_. The L ~ I. S. ·spectrum could 
be analysed when the· following _structure was ·assumed: 

¥;.. ·¥(t-) 
1;' H H-Ci=- C-H H ~ 

H-6~:J_Jg . ){lF) 
~• t ( "-. / . '---._ H t He ,cli . 
H=C-H H(_e) 

k(t!) 

The protons of the 3-pentyl group form a rather complex spin 

system i.e. an AA'BB'CD
3
n1

3 
system,which is much too large to 

be handled by a computer program such as LAME.When the system 
is however approximated as AA'BB'CD3 ,in _ythich_- the methyl group 
is coupled with both A.and A' and .witl.1 Band B',the system just · 

. . . . . . . ·1 . 

fits within the limits of LAME.However,only the AA'BB'C part 
can be simuiated correc.tly,and not the methyl group signal, 

because in this approximation the methyl group is coupled . to 
four instead of with two protons.This is no~ a serious objebtive~ 
because the AA'BB'C part is the most important one for the identi
fication of the compound.The AA' BB' C part of the simulat.ed 
spectrum is shown · in th,3 insert of Fig.2.The following set of 
parameters is used: =300Hz · , = 249Hz , • =395Hz , =155Hz ~ 

\ \..__,, 
JAB=JA'B'= -13.2 Hz, JAc=JA'C =8.1 Hz, JBc= JB'C =5.7 Hz 

JAD =JA'D =JBD ·= JB'D =7 • 3 Hz 

r 
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Fig.l 
2 1 

lOOMc/s NMR spectrum of 4-ethylhexanon-3 in CDC1
3 

ppm 

The signals of the ethyl-carbonylgroup were analysed"by hand"; 

--VE = 428.0 Hz , .>F = 221.0 Hz , JEF = 7.0 Hz 

From the values used in the simulation an interesting feature 

of this system ap9ears: the values of JAC and JBC are different 
in magnitude.This is an indication that there is a predominant 

conformer in which JAc> JBC" This conformer can be the one as 
shown above,because in this conformer the only f;auche interactions 

are those between methyl and carbonyl.In all other conformations 
there exist gauche interactions between methyl and methylene groups, 

which are expected te be much larger. In the conformer shown . • 

protons A and C have an anti-relationship and Band Ca gauche

relationship, g iving ri se to different coupling constants. 

By thi s analysis it has become clear that the NMR data are in 
full agre ement with the proposed structure,making it quite sure 

that this structure is the cor ect one • • 
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Priv. Dqz. Dr. H._ Dreeskamp 
MAX~PLANCK·INSTITVT 
FUR KOHLENFORSCHVNQ 
ABTEILVNQ STRAHLENCHEMIE 

433 MIJLHEIM A.D. RVHR 
SllFTSTRASSE 34·36_ · RUF 31073 

Dr • . B. L. Shapiro 
Department of Chemistry 
Texas A + M University 

College Station., Texas 77843 / tr. S. A. 

"Bunsentaguri.g" . ., 23 to 26 May 1974, 
. . . . 

Request for Reprints and }:>reprints · 

Dear Barry., 

29 November 1973 

. . . . . . 
. . . 

the next meeting at Kassel from 23 to 26 May 1974 will be devoted to: 

N eue Methoden in der Moiekii_lsp.ektroskopie. 

I am presently preparing a survey on "Fortschritte in der magnetischen 

Resonanzspektrosk6pie 1
' (Advances in magnetic resonance spectroscopy). 

184-15 

I. would appreciate reprints or preprints on this rather broad topic with 

special emphasis on such new topics like CIDNP., shift reagents, pulsed nmr., 

and relaxation. 

Sincerely yours 
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. ACCESSORIES : 
Frequency Synthesizer . 
Magnetic Field Meter, . _ 
NMR-arid Hall-Field Stabilizer 
Computer for Signal Averaging 
Complete Fourier Transform 

P-20 · .. · The p~l~ed m/riisp~c for t~aching ~rid prod~ction control 

Systems 

OTHER INSTRUMENTS 
FROM BRUKER 
Laboratory Magnets and 

Power Supplies 
Magnets for Nuclear Physics 
Spec~I PowerSup~ies 
Susceptibility Systems 
Cryomagnets 
EPR Spectrometers 

U.S.A. 

. Bruker Scientific Inc. 
One Westchester _Plaza 
Elmsford, N. Y . 10523 
Tel. (914) 592-5470 
Tix . 13-1524 

HX 60-E The reliable routine HR and FT instrument 
HX 90-E The most versatile research HR and FT spectrometer 
WH 90 
SXP 2-200 
HX270 
WH 270 
HX 360 

\ 
Bruker Magnetics Inc. 
1· Vine Brook Park · 
Burlington, Mas,s. 01803 
Tel. (617) 272-9250 
Tix. 94-9493 

The first and most convenient straight FT system 

The only variable-frequency pulsed NM Ron the market 
The outstanding and flexible HR and FT cryospectronieter 
Ttie _specialized straight FT cryospectrometer 
The ultra high! field spectrometer · 

Bruker Scientific Inc . 
1548 Page Mill Road 
Palo Alto, Calif. 94305 
Tel. (41 5) 493-31 73 
Tix. 34-5533 

CANADA 
Bruker Spectrospin Canada Ltd. 
84 Orchard View Boulevard · 
Toror:no 1.2, Ontario 
Tel. (416) 486-7907 
Tix. 06-22366 . 

Preprinted.from ANALYTICAL LABORATORY GUIDE 1973-1974 
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SYNTEX RESEA~CH DIVISION OF SYNTEX CORPORATION, STANFORD INDU~TRIAL PARK, PALO A~TO, CALIFORNIA 94304. 

December 12, 1973 

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

"NEW UNITS FOR CHEMICAL SHIFTS" 

Dear Barry~ 

Recently one of my colleagues submitted a paper to a 
Journal which shall remain unnamed to protect the innocent. 
'!'he paper was . accepted with the · requirement that the nmr 
chemical shift data _be reported in micro grames/gram . 
vice ppm since .the . journal in question did not permit the 
use of ppm. Lest you think I am "putting you bn" a copy 
of the galley proofs is attache_d below. 

MLM:lo 

EG V-19 
EG V-19 

Sincerely, 

,#d, 
Michael L. Maddox, Ph.D. 
Institute of ·Organic Chemistry 

Plant(Feb) 11395 11-20-118 p.611-12 3758 (1) Gal.4X-
-------➔~- . ',"li_1R Spectra. 1

H NMR (d,;-dimethylsulfoxidc) 3.7 to 4.2 
µg;g (m'«.4' Ca,H, C,,H, and C;,HJ, 4.57 (dd, I, J,,,

3
, ~ 5 Hz, 

C2,H), 5.90 (d, I, Cl'H, J,,.2, = 5.5 I--IzJ, 7.24 (broads 2 NH-,) 
~.13, 8.36 (s, I, C,H and C,1-1). The 31 P NMR sp..:ctJa ~f boili 
sam1~les s_how.:d a cher:im:al shift of 580 µg /g upiield from phos
ph?nc acid_. T~e ~ouplmg ,.,nstant Jp,- was 934 Hz in both cases . 

. Th1_s va_lue 1s Withm the range observed for .oth.::r lluorophosphate· 
depvat1vi;:s (8). The spectra were measured Lmdi..:r conditions of 
noise modulated proton decoupling and no further attempt was • 
made.to measure th.! JPH values. 

184-17 
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<®10HJ) 
t1,. v. 1 u,.0,,. 

ESTABLISHED 1802 

_E. I. DU PONT, DE NEMOURS & COMPANY 
INCORPORATED 

WILMINGTON, DELAWARE 19898 

CENTRAL'_ RESEARCH ·-DEPARTMENT 

. EXP_ERIMENTAL STATION 

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

December 6, 1973 

Phase Shift Compensation for the HA-100 (1) 

_.,-..,_ 

The -:V~rian As'sociates HA-100 was designe·d \o . measure 
-proton -NMR·at 100 -MHz. , Audio field modulation is , u,~_ed ~:to pro-

. vide both · the field-frequency internai, lock and the "analytical · L 
. signal. Lo~l{in.g to 'a :reference ·:a.bsorption :Via ·the :: 1 manual oscil
lator' e~ables fr~que~qysweep spectra : up · tolO_ppm .wid~ to be 
obt_ained from 20 ppm to low field, up to 10 .ppm to h:i.gh .field, of 
the lock. · 

This range~ ihust be extended for nuclei other than 
protons. The , 'manual oscillator' and the 'sweep oscillat_or' are 
replaced by· a :- wide range external oscillator and a voltage
controlled oscillator (WAVETEK Model 111), driven by a ramp from 
a CAT or from the recorder arm (2). 0utsiqe the normal · range, 
frequency dependent phase . ~hifts occur in the lock and analytical 
signals. To obtain upright absorption spectra, one must shift 

· the phase of the lock signal independently of that of · the -analytical 
signal. ·. A phase shifter can be installed (3), but rephasing is 
necessary wherie·ver ·the oscillator frequ.encies are -changed ap
preciably .. · 

ec-..-..-c-c, TUl"'r.:c::: i::-nR BETTER LIVING •.. THROUGH . CHEMISTRY 



This problem has recently been tackled by P. No 
Jenkins and L. Phillips (4) who found that the phase of the 
detected signals varies linearly with the _audio-oscillator 
frequency. · Thus, the phase shifts. arise from the fact that 
the audio signals reach the phase detectors after .the reference 

- signals. ·By inserting the correct delay iri the reference lines, 
.the phase variations can be removed. one delay line is · needed, . 
for each channel and a frequency independent phase shift of 90° 
must be provided in the lock channel. 

Rather than copy the circuits given by Jenkins arid 
Phillips, we have used· a commercially availa"b'fe_phase . shifter 
and delay lines i _n applying this modification to our HA-100. 
Measurements indicated that a.bout 50 microsecond ·delays were 
needed. The delay lines (5) have 100 microseconds .total delay 
with 20 taps and 2000 ohms impedence. The frequency-independent 
phase shifter (6) is variable from 0° to 370°. 

A 4-pole, 2-way switch mo_unted on the V4354A "lock box!' 
· switches the system in arid out of circuit. For 'external phasing' 
the leads carrying the -reference signals to . the two. phase detectors, 

r\ pins· Ron cards Jl319 and Jl323, are broken and brought out to 4 
BNC connectors. A 0.001 mfd capacitor on the controi phase de
tector card ( Jl323) is removed. This provides a 90° phase shi-ft 
for normal operation and is wired up to the switch so that it is 
restored in the 'internal phasing' position. Since the phase 
shifter output is a zero based, 3 volt square wave, a capacitor 

r'\ 

is used to make the output symmetrical to ground (Fig. 1). For 
correct operation, the delay lines must _be matched. This is ac
complished by A and A

2 
in Figure 2. A provides a gain of two so 

that the overal± . gain is unity. Once tfie tappings are chosen for 
minimum phase shift, no further adjustments are needed. In ob
taining the spectrum of Figure 3, both the d,elay lines and phase 
shifter were out of circuit. Large phase shifts· are observed. 
Figure 4 was obtained with the delay lines and phase shifter in 
c-ircuit. In contrast to Figure 3, the phase shifts are quite · 
small. 

Since the phase correction circuitry operates in both 
·channels, no phase changes are required if the lock is shifted 
from one peak to another. Furthermore, wide sweeps . of 10 KHz or 
more can be made for qu:i.ck spectral searches. 

184-19 
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Please credit this contribution :to the account of 
Ro C • . Ferguson~ 

DWO/dew 
12/6/73 _ 

D. , W. Ov:enali 

1. · Contribution No. · 2fOO, . Central Research Department. :-· 

2. D •. W. Ovenall, Rev. ·Sci • . Inst. 40, 1506, · (_19-69). · 

3. A. w. Douglas, paper given at .the 7th ENC, Mellon Institute, 
Pittsburgh, Pa., February, 1966. 

. . 
_, - . 

4. P. N_ • . Jenkins and L. J>llillips, J. Ph,ys. El.J., 530 {1971) • . 

. 5. ·. · Artronic Instrument Company,· 11232 Triangle Lanef, Silverspring, 
Md., Part No~ NM-2000-100. 

6. Keithly Instruments, 28775. Aurora Road, Cleve],and, Ohio, 
Model 811 Autotrack Phase Shifter. · 

-~ 
{ 

\.._,, 
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184-24 · lnstitut 
nation~I 

etabli~ent public a caractere 
industriel e.t commercial. 
1a; RuiJul11 .Ct~ir 
7.5012..: PAR.IS 

r .c. Seine 58 b 780&° · ·de recherche 
· .chimique 

appliquee. ·. 
no. d'entreprise 971 75 104 9051 
ccp Paris. 9065 . 96 au nom de 
l'agent comptable de l'lrcha . . 

Centre de Recherche ·· 
Boite postale no 1 

91710 Vert le Petit 

. ~ : 498.24.75 · 

COI GM/mg 

Dear Barry, 

· Pro Bernard L~ SHAPIRO 

. • O~partment ·of• Chemi~trY 
TEXAS A&M UNIVERSITY. 

·college of Sqience . 
College St~tion, 

TEXAS. 77 84.3 

VertlePetit,le December 26, ·1973 

~e long delayed this lette~ in spite of your (friendly)· calls 

as we needed a much longer time than I expected to launch our new 

PFT-100. Our first 13c trials were on orga~ic ~itrates (we inten~ to 
. . 15 · . · · · · 

study them by . N resonance · s_'?~~:W:!18:t later on) • and, of course, on .. 

organophosph~rus compounds. Th~ as an example of things we can get out 

of them, . I give you the complete set of data for (I) obtained · after proton- · 
( · 

noise• decoupling and off- resonance experiments. We have previou·s_ly 

studied the POCH
3 

homolog. 

( I ) 
CH

3
, . ..,CH.3 (1) . 

C ·= C ( 2 ) 
I /. 
CH

2 
CH

2 
(.3) 

". I 
p 

// \ 

0 OCH2 CH.3 

(4) (5) 

Chemo shifts C (1) 16.44 ... C ( 2) 127.78 ... C (3) .36.53 

C (4) 60.40 • C (5) 16 0 7.3 (all low field respect to TMSl 

Couplinl;l s C {1) 0 e O • 
p 16.6 Hz 

~ ( 2) • ■ 0 0 
p 12.7 C (2) · C ( .3) !!2 6.3 C ( 2) C( 1)1!_.3 6 o.3 

C ( J) 0 0 e 0 
p · 89 .8 C ( .3) C (1) H.3 3 

C I • ' p 6.6 C (4) C (5) H 4o2 · 0, l:f ) O O O e -3 
C ! cc .I 

Ill ,J 0 • 
p 5 • .3 \ / .. C (5) C (4) !!2 .3 

. ,,-----___ 

\_,. 
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Some conclusions can be drawn, first on the geometry of th_e POCH
2

cH
3 

group• 

It has been shown in dioxaphosphorinarie ... 2 ... ones (,A.,A. Borisenko, N ~M. SergeyEI" 

Eo Ye., Nifant 1 ev and Yu.A. Ustynyik, Chem. Comm., 1972, P• 4.06) that 
3 J (P-C) is ca~ 5Hz for a ~~configuration (with a W arrangement of the 

P ./c 
0 ~ 'o 'c group}, ca. 10 Hz for the tr~ns•orte~ We would clearly be in 

the first case in our experimental conditions (nea,t compdo with about 5 % de1 

deuterated acetone for locking) as observed in similar phosphat.eseer 

phosphonates (G .A. Gray, J. Amer. Chemo Soc .• , 93, 2132 1 . 1972). 

·or, 
.Regarding the heterocyc1e, data available /five-member deriva• 

tives (T. Bundgaard and H.J. Jakobsen, Tetrah. Letters, 1972 1 P• 3353 ; 

J.J. Breen, S.I. Featherman, L.D. Quin,, .R.C. Stock·s, Chem. Comm., 1972, 

p. 657)mainly deal with P III compounds. We can nevertheless compare our 

couplings with that observed in two typical 3-phospholene oxides 

(G.A. Gray, S.E. Cremer, J. Org. Chem., 37, 3458, 1972)0 Thus, the effect 

of the phosphonate group {POEt) on the couplings is 61early seen: 

C (J) ••oP is 89.8 Hz against 64.9.., 65.4 in (II} 

( II) 
CH 
I 2 (2) 

CH
3

Hc CH CHJ 

. " /(3) 

(cis- trans isomers~ 

p 

~ ' 
0 CHJ 

when C(2}~o•P is slig~tly reduced 12.7 against 14.3_ • i304o This agrees with 

an increased ~-character of p .. c(3) bonds in (I) compared to (II) (no such 

effect appears on chem. shifts : for C (3) in (I) 36053, in (II) 36.89 - 3~:o, 

for C (2), in (I) 127.78, in (II) 133.51 - 133.83). In addition~ one notes 

the lhigh C(l) ••• P coupling ; it may be associated with a W•type geometry. 

Hoping to have more valuable things to communicate in a near 

future and with our Seas~n 1 s greetings. 

Ro MANKOWSKI - Fo MATHEY -
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PO Box No 42 Hexagon House 
Blackley Manchester · 
M9 3DA 

Telephone 061-740 1460 
Telex 667841/2/3 
Telegrams Bridycor Manchester 

· · _I>ro fessor B.L. Shapiro, 
Department of Chemistry, 
Texas A and M University, 
Colleg'e . Station, . 
Texas 77843, 
u.s·.A. 

You( ref Our ref 

Dear Professor Shapiro, 

14N CHEMICAL SHIFTS IN URETHANES · 

Organics 
•• Division 

makers of dye·stliffs, · 
pigments, industrial 
a.nd polyurethane 
chemicals 

Date 

141~eriod~cally ~ver ~he past : few 'years, we have repor~ed the ~e~urement . 
of t, chlmical shifts in a variety of compound .types using .the indir.ect method, 
whereby 1 1{ information is obtained by double resonance experiments, whilst · 
observing the 'II spectrum of the compound concerned • . (l; 2~ 3; . 4 and references 
therein). The advent of Fourier· Transfo;rm techniques has made the indirect 
method completely obsolete for 13c work and the same wiil vrary shortly be true 
for 14;~ work. However the indirect method for 14N has given us good service 
over the years and it deserves an honorable retirement, despite .its limitations 
(2). 

This Company is a major producer of _poly_urethane materials and a 
perennial problem in this field is the detection and estimation of urea ( > NCON < ) , 
buiret ( > N - CC - N - CON<) and allophanate ( > N - CO - ~ - COO - ) groups 
which occur in the t.rethane materials ( > N - COO - ) • Proton NMR spectroscopy 
can give consi~erable information (5), but we have also tried to look at the 

· system using l~r NMR. . Some yalues obtained for reference urethanes are given 
below together with those for the most equi vaient ureas. · · · 

. Urethanes 
14 · 

N Shift :e:em Ureas 1\l Shift :e:em 

rt NCOUCH
3 

304 :!: 1 H~CONHCH3 303 .+ 
- 2 . 2 . 

+ H~Cmrnc2H
5 

+ 
IiiW00C2II

5 
303 - 1 303 - 1 

.------. 
Cl\ilNCOOCH3. ;/J7 +. 

3 CH
3

B!!.COHHCII
3 

304°! . 4 L 
. PhIINCOOCH

3 
277: 3 PhJ1!CONH2 

275 ! 3 



. . The shifts are quo·ted in ppm upfield froin th~ :nitrate ni troge~ 
_· signal of .. a :4.5M solution of ammonium -nitrate in aqueous· 3N-hydrochloric 
acid. It- can be seen that the values .:for a urethane and the equivalent 
urea are indistinguishable within the accuracy ·of our experiments. Aiso 
for the more complicated urethanes actually used _ in manufacture., e.g. those 

- -- derived for toluene di~isocyanates: -~- -

.· -· _¢rCi\ NCO, 
--.- ~ . . · . 

. -~ . · . _ 

NCO 

) 
qNHCOO 

NHGOO - . 

184-27 -

the sharpenings of the NH proton signals upon 1~N irradiation were extremely 
small so that 1~ chemical shift values could -not-·-, be . obtained with any accuracy. 
Unfortwiately the same effect was found for the , .biurets and· allophmlates ·· 
·examined, for example: - · · 

Ph - NHCO NCO NHPh 
I 
Ph 

and Ph NHCO .N COOPh 

' Ph 

The particuia.r compounds of int~rest therefore 'fall into the category 
where the double resonance method is limited by unfavourably fast NH proton 
exchange rates or nitrogen quadrupole relaxation rates~ Thus · our use of the 
indirect method for 1~ appears to -have finished not . with a bang but with a 
whimper!. 

Yours sinc~rely, 

A. Mathias 

1~ NMR Newsletters .ill, 32, 1967; lgQ_, 32, 1968; ·129, 12, 1969; 144, 35, 1970 

2. P. Hampson and A. Mathias, Malec. Phys. 11 _, 541, 1966 

3. P. Hampson and A~ ', Mathias, J. Chem. Soc. (B) 
. ' 1968, 673 

4. P. H~pson, _A. Mathias and R. Westhead. J~ Chem~ Soc. (B), 1971, 397. 
. . -

5. M. Sumi- et .al-. - Makro~lec. Chemie, Z§., 146, 1964 
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ANAL'VTISCHE_MESSTECHNIK . .\___,. 
Kern~ _un_d .El_ektronehresonanz • El.ektronlsche Messgerate . 

SPECTROSPIN AG, CH-'8117 ZORICH~FALLANDEN 
· lndustriestrasse 26, Telefon (01} 85_4855, Telex 54850 · 

1hr Zeichen: 

Unser Zeichen : • HP.K/wt Dr. Bernard L. Shapiro 
Chemistry. Department • 
Texas A and M University 
College Station, TX_ 77843 · 
U~ S.A. 

Fa.llanden, 21st -December 1973 · 

Frequency dependent line intensities in FT-Spectra 

· Dear Professor Shapiro. 

I am very sorry for the delay of my contribution but this time . of the year 
we .usually are very busy giving courses and demos for our customers 
and there is not much time left for serious NMR work. . . 

Giving d_emos we very often have to show the S/N-test for c13. We as 
usual apply a 90° excitation pulse to a concentrated sample of aethyl-:-

. benzene an_d measure the intensity of the_ higher peak ·of one aromatic 
carbon pair. · · · · 

I was astonished recognizing that the most intense line is arbitrarily 
the signal of the pair at ortho or meta position and that the difference 
sometimes is allmost 50 %. · 

The effect is dep,endent upon the peak frequency positions with respect 
to the digitization points of the fourier transformed result and. occurs 
if the spectrometer resolution is better than that of the computer. 

. . . . 

In order to have well defined conditions we simulated such NMR-lines 
using a frequency synthesizer. The attached figure shows that not only 
the appearence of the lines change drastically but also the values of 
the integral in both cases is different. 

We are presently working out the theory of such effects in more detail. 

With best wishes for 1974 

Yours Sincerely 

SPEC TROSPIN AG 

.Jk. -r~~-'~-1 
· (Dr. Hp. Kellerhals) 

! 
\ 

'-..--
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SPECTROSPINAG, 8048.ZORICH . __ Blatt 

Fourier transform result of signals with 
equal time domajn intensities 

B 

A) Frequency corresponding to value of a sampling 
point 

. B) Frequen~y corresponding to ~alue inbetweei two 
sampling points 

r 

· 1,84-29 
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3737 BELLAIRE BOULEVARD 

HOUSTON . TEXAS 

Dr. B. L. Shapiro 
Department of Chemistry 
Texas A&l-1 University 

December 6, 1973 

College Station, Texas 778/43 

Dear Barry: 

SUBJECT: 13c NMR OF 1,4-POLY(BUTADIENE) 

MAILING ADDRESS 

P. 0 . BOX 481 

HOUSTON, TEXAS 77001 

V. D. Mochel has concludc<ll) from the 13c spectra of n-Bul.i
catalyzed poly(butadiene) that the polymer consists of "blocks" of 
cis-1,4 and trans-i,4 units separated by 1,2 units. The validity 
of this conclusion has been qu~stioned3) primarily. on the .basis that 
the linewidths attainable in lJC spectra are too large to permit the 
detection of the cis-trans linkages expected for a polymer consisting 
of randomly placed cis-1,4 and trans-1,4 units. Two other studies2,4) 
have also failed to detect the presence of cis-trans linkages even 
though, in one case at least, they are known from X-ray analyses4) 
to be present. 

As in the above studies, we have been unable to find any 
evidence for cis-trans linkages if we examine only the saturated C 
region of the 13c spectra. However, at least in one such polymer~ 
Firestone Dicne-55, the unsaturated C region does show evidence for 
such linkages (see enclosed Figure). 

I 
A tentative assignment of the four major ole.f1nic C 

resonances based on intensity consider~tiops, is as shown. The 
conclusion must be that this polymer is mainly a "random" on·e rather 
than a "blocky" one as concluded by :Mochel. 

CAR:bls 

1v. D. Mochel, Journal Polymer Science, Part A-1, 10, 1009 (1972). 

2 
J. M. Thomassin, E. Walchiers, R. Warin, Ph. Teyssie~ Polymer Letter, 
.U., 229 (1973). 

3 . . 
A. D. H. Clague, J. A. M. van Broekhoven, and J. W. de Haan, Ibid., 

. .U., 299 (1973). 

C 

4 Y •. Tanaka and K •. Hatada Ibid~, 11, 569 (1973) ~ .-----.., 
/ ~ \__, 

~~ l ,<_Jq_/) 
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500 

H3C 

capillary tube · 

451,1g/91,1I 

s mm aample tube 

1,0 . 

IWl
0

1P O!flll (N1)1 
m~IRUM AM,mUPI, • - - - - -
INIIQRAI AMrlllUOl1 - . - - ,, , .. 
IPINNINQ RATI (Jf.1)1 • • - . = • • 

1,0 

400 

CH20S02CH3 

H 

l,Q 
MANUAL 

APPLICATION NOTE 

300 200 too 
0 "' 

i· 1.346 

-SO,CH, 

·-CCH1 
·s.oe6 

1.45 

.·.' 1,54 

1,0 "M I I l 4,0 1,0 1,0 1,0 0 
' AUlll ~ ' IAMPII, 1,2::1,<1 =lli=O=i@opro= HMARKl1 1l61i . blook3 .of 60 llll'lllhit1011@ 

(IIO) . p,yHdi11@=C!=O=m@thllll@= tot11l time a 14,4 hQ\ll'3 . 
(100) ; @lllf!m,Yl=IX=!:l=!'lllllllltOp,Yl'il\ll@@. SW=?OO.HR, <IK f,i,d, 
< 1l ; Slllllllle 0011rte@,y of Stinle,y l'W = liO µneo. , Iill '- o. g Hu 
(,01) ' Op@Ui, llept. gf :plot-=liOO Hfl 

:Phil'ffill,llOlOl!Y, Stinford · · 
U111nrdt,y, 
IOLYINT, 01l01J . 

OPIIMOR1 .flfl- .... --. 
10 MN, NMR 

· .. mCIRUM NOrn . 

Anal,ynh of ver,y . 11111111 111,mpllla-1a bout c!.01111 .uains a mioroooll approaoh, Hore, 411 miorosrv.ma _of a .-oompound with mo~eaular 
weight 338 WIii oontained 1n a oapillacy tube .of .1,0 11111 l,D, 'l'he peak at 3,08&, altho11gh weak after one -bloak of aoqui1ition1 1 

.served adequately tor the peak .register method, whiah effeotivel1 oanoela long-term field drift. B1gnal. frequeno1ea and 
ohemioal ahifta were oopied from an oaailloaoope diapla,y' of peak po11t1on1 u111l8 an aaaigned value of 435,6 Hs for the ' ohloro
form peak. 'l'he apeotrum 11 vecy well defined, and demonatratea that overnight 1/'T operation with a T-60A/~-7 e,ystem 1e quite 
feaaible and vecy uaeful for mioroaample anal,yaia. 

MICROSAMPLE ANALYSIS 
with aTT-7/T-60A System 
The TT-7 pulsed RF Fourier trans
form accessory benefits NMR op
eration by dramatically Increasing 
sensitivity over that obtained In 
the normal CW mode of opera
tion; Typically, samples five to 
ten times smaller than those now 
being handled can be run In the 
same · amount of analysis . time. 
Signal Input, accumulated free 
ln_ductlon decay, or transformed 
spectra can be displayed on the · 
TT-7's cathode ray tube for visual 
monitoring. The spectra can be 

plotted using the T-60 recorder. 
Digital Integrations of spectra can 
be viewed or plotted as well . 

Not only will the TT-7 enhance 
the sensitivity and Increase sam
ple throughput of your T-60 but 
It will also provide an excellent 

. Fou'rler transform training facil
ity. Its ease of use Is Incompar
able. In addition, spin-lattice 
relaxation times can be deter
mined from a series of runs using 
the · progressive saturation tech
nl,que. Optional automatic T, mea-

surements are available using the 
Inversion-recovery technique as 
well as other multi-pulse experi
ments. In addition to sensitivity 
improvement.and T, measurement 
applications, the basic TT-7 sys- . 
tern will provide computer calcu
lations of theoretical NMR spec
tra of up to six spins (seven spins 
with 12K core memory and disk 
memory system). . 

Phone or write for more details. 

NICOLET INSTRUMENT CORPORATION ,-~---5225 Verona Road, Madliion, Wl1con1ln 53711 
Phone: 808/271-3333 

,,----... 

L 
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-- • December 20, 1973 -· -

Spectral Simulation and Fluoride Complexes 

Dear Barry, 

Our group has been continuing its studies of ~xchange reactions with 
adducts of binary fluorides and Lewis .. bases. In order to do this we have had 
to do . some development work on computer programs for· calculation of theoretical 
spectra in exchanging systems. _ The program DNMR3 (Listed \,y the Quantum • ·• 
Chemistry Program Exchang~) has been ·slightly modified. by Dr~ . A. Steigel so 
that it now also hancll~s the A2B2 ·. case·. The modifications are 1:1.vailable OZ?, 

request. If the system is considered as AABB, in order to check details of 
intra.molecular exchange; problems · may arise . in matrix diagonaliz_ation. · 
Dr. Steigel has altered the program to do the diagorialization in double 
precision and this seems to -remove such diffic1.1lties. 

Systems which have IlOW been studied in~lude _MF3:B· ·co1a: wo'rk), 
MF4:2B (by Dr~ Steigel), MF5•B (by Mrs. Farrall)andMFG•B andMF<5·2Bby 
myself. In the latter case, under special circumstances, it is . possible to 
obtain a triplet and a quintet when M is tungsten -.: In this case .the triplet 
has a chemical. shif't of -118.3 p.p.m. and the quintet -36.8 p.p.m. (Le. to 
low field of CFCl3) at 94.1 MHz. With a spin couplin_g constant of 92 Hz the 
spectrum is clearly first order, unlike that of Jeremy Mush_er (TAMUNMR 180-31), 
appropriately criticized by Rolf Johannesen (TAMUNMR 182-14). The tentative · 
assignment · for this spectrum is an octa-co-ordinated tungsten in which there 
is rapid partial averaging between the fluorine atoms to give two and four non
equivalent fluorines. ·At . present we are trying to distinguish among the more 
plausible octa-co-ordinate species. 

Yours truly , 

SB/dn S . Brownstein . . 
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Professor B. L. Shapiro, 
Texas A & M University, 
Department' of Chemistry, 
College Station, 
TEXAS 77843. 

Your ref Our ref Tel ext 

DG/LC 7.462 20th 

The Case of the Disappearing NH 
Dear Professor Shapiro, 

Division 

Date 

December 1973 

In examining a series of compounds of general structure (I) in CDCl 
5io1U:tion, the expected NH signal at 4-5 & ·as previously o_bserved in CC14 

3 

( ), was not found. Instead we were able to show that a signal at 7. 45 6 was 
due to chloroform. Thus a proton exchange was taking plac:e with the solvent. 
We found that the seven and eight membered ring compounds had faster exchange 
rates than the six membered ring, although the pKa values in 50% acetone/water 
are all around 10. 5. It would seem therefore that some factor other than basic 
strength is involved. 13 c n. m. r., was used to confirm a · symmetrical st~ucture 
for the eight membered ring compound (with fast proton exchange between the two 
nitrogens) rather than any other unsymmetric·a1 structure. The · 13c chemical · 
shifts relative to TMS, record~d on o~r new Bruker HX90E spect;ometer, are 
shown on the structure (Ii).. 

Please credit this to Dr. G. R. · Bedford's name. 

,.,. · -- .. i\j 

, .... ·. -; 

Yours sincerely, 

./1~ 

D. Greatbanks. F. R. Foden. 

1) Le Barre, Renault and Giradean (Bull. Soc. Chim. France, 3245, 1971) 

-
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Dr. B.L. Shapiro 
Department of Chemistry 

•November 27, 1973 

Texas A & M University 
College Station, Texas 77843 

Title: Academic Operiing_for Electronics Engineer · 

Dear Barry, 

The Chemistry Department 0£ Hunter College of the City University of New York 
current).y has an opening for a ful.ltill'le electronics engineer. Prospective 
applicant_s should . be able · to ·repair, maintain; am. appropriateiy modify labora
tory research and .· iristru.ctio_:nal. instrumentation of a widely varying nature. 
They should_ :a.tao have thorough familiarity with and extensive experience in 
digital. electronics and inirti:..computer technology, and should be able to de- · 
sign and . construct accessories, for computer-interfaced instJ:"Umentation. ·. The 
latter include Fourier-transform ir .alld nmr spectrometers alld laser raman 
spectrometers l - The Department al.so has its own remote access terminal. to ·. 
CDC 6600 and IIM 370/165 computers via a Honeywell H316 minicomputer, high 
speed reader and line printer, CRT I/0 device, and 1.1 M word· disc, for which -
maintenance, development, and _modification will be :required. 

Hunter College is located in the :upper east side of Manhattan and is ~cessible 
to all parts of New York City~ · · Salary scales a.re commensurate with the cost 
of living, and extensive :fringe benefits a.re provided. Interested applicants 
should submit a detailed curriculum vita. and names of personal references to 

RLL:vg 

_Professor·. B.J. Bulkin 
Cha.irmari, . Department of Chemistry 
Hunter College 
695 Park Avenue 
New York, New York_ 10021 

Cordially, ·wi 
Robert L. Lfonter 
Assistant Professor 

184-35 



T84-36 
varian /instrument division 
25 route 22/springfield/new jersey 07081 
tel. (201) 379-7610 

December ·27, ·1973 

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

Re: Career Opportunities - Field Service Engineers 

Dear Dt. Shapiro: 

Varian has immediate opportunities for field service 
engineers working out of our Boston, ·washington, D .C. 
and Springfield, N.J. offices covering a local terri
tqry. 

We seek individuals with an academic -tr.·airiing in elec
tronics and practical experience with magnetics, optical 
or separation science instrumentation. Our equal oppor
tunity firm offers an attractive base ·salary and a 
comprehensive fringe benefit program • . · · 

. . 

Confidential consideration will be given to all in- .· 
quiries o. 

FRZ:fm 

Sincerely, 
VARIAN Instrument Division 

.. r--1 .t:..-) 
__ _j K~:~ :--2)~~ 

.. .,..,,.-,.-~..,. . . 

Frank R--:'·'Zamaroni ·, Manager 
Eastern Region Service . 

I·· 



Organizing Committee I Comite d'organisation 
J. ApSimon (Chairma·n) 
H. H. ·s aer 
C. T. "Bishop 
G. W. Buchanan 
0 .. E. Edwards 
D. W. Hughes 
R. E. Jones 
D. C, Wigfield 
R. H. Wightman 
M. K. Ward (Executive Secretary) 

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

r ' \ Dear Barry: 

. CARLETON UNIYERSITY 

OTTAWA CANADA 

JUNE 24-28 JUIN, 1974 

December 28~ 1973 

The attached information concerning the 9th IUPAC Natural Products meeting 
maybe of interest to some of your readers. 

In particular, section 2 will feature one hour talks ~y Allerha~d and 
Hirata and half hour presentations by Crabbe, Chan (Jamaica) Santawy, Mechoc,lam, 
Fales, I.C.P. Smith (Canada) and Nakanishi. 

/mak 
Attach. 

Yours sincerely, 

~ 
J .. W. ApSimon 
Chairman 
Organizing Committee 

184-37 
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Organizi"ng Committee/ Comite d'organisation 
J.· ApSimon (Chairman) 
H. H. ·eaer 
C. T. Bishop 
G. W. Buchanan 
0 . E. Edwards 
D. W. Hughes 
R. E. Jpnes 
D. C. Wigfield · 
R. H. ·Wightman 
M. K. ~ard · (Executive Secretary) 

. ' . 
-- - CARLETON UNIVERSl1Y 

OTTAWA_ CANADA 

. JUNE .'24-28 JUIN, 1974 
,. ' • . • . . · -· . 

Please address co·mmunicatio.ns io: 
. Veuillez adresser communications a: · 
M. K. Ward, 

. Executive Secretary, 
9th International .Symposium on the 

- Chemistry of Natural Products, 
c/o National Research Council of Canada, 
_Oltawa, Ontario K1A.0R6 

9th -International Symposium on the Chemistry of Natural -Products ·· 

Carleton University, Ottawa, Canada 

June 24-28, 1974 

The 9th IUPAC International Symposium on the Chemistry of Natural Products 
will take place at Carleton University from .June 24-2~, 1974. . 

Six parallel subject sessions will be organized . in the_ following areas: 

l. Total synthesis of natural products 
. ..,__.- ·~ . - . . .. . ._ . i 

2. Structures and properties of natural products 

3. Natural. ·products of medicinal_ interes;t -

4. '· -Tf'anifformations of ·natural products 

5. Marine and insect chemistry 
.. 

6. Bio-organic chemistry 

In each bf th~s~,~reas there will be two main invited speakers selected from 
amdngst acknowledged leaders in their respective fields. There will also be a 
number of half hour talks presented by younger scientists invited by the programme 
committ1=e. Be'sides this there will be an opportunity for the presentation of 15 
miniite coiitributed ' pa-pers. These are invited in the above areas. 

Accormiodation will be available in University residence as well as in local 
hotels. Registration material and special forms for the preparation of abstracts 
for contributed papers are available from: · 

M. - K. Ward, Executive Secretary, 
9th International Symposium on the 
Chemistry -of Natural Products, 

c/o National Research Council of 
Canada, 

Ottawa, Canada KlA OR6. 
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::; This 
is the turning point 

in n NMR research. 
• . .... , ..... 

- • .., , , ., ~ ...:o~ 1• , o .,, oc•r 

lntroducingtheJEOL EC-100. It's 
the first commercial real-time 
NMR data reduction system. 

Now, simply by touching a button 
and turning the single parameter 
vernier control, accurate and reli
able analysis can be accomplished 
in real-time. 

Such functions as vertical expan
sion or shift, horizontal expansion 
or shift and real-time phase correc
tion have been simplified as never 
before. Not only has data manipu
lation been advanced, data disp.lay 
is more complete. Results are pro
vided in real-time CRT display, on 
direct frequency shift display, by 
digital printout, and through tradi
tional plotting methods. 

The EC-100 is a joint develop
ment of our computer engineers 
and analytical research staff. They 
set about designing a system that 
would be fast, accurate and reli
able. They also sought to create a 
computer system that virtually 
anyone in the lab can utilize. The 
resu It is the EC-100, a system for 
truly practical research. Practical 
in capability, operationand price. 

Currently, the EC-100 is being 
utilized with all models of JEOL 
FT NMR systems. In the near 
future it will encompass applica
tions on all appropriate JEOL sys
tems and will offer retrofitting pack
ages for many non-JEOL products. 

You should learn more about it. 
Simply write JEOL, Analytical 
Instruments Division, 235 Birch
wood Ave., Cranford, N.J. 07016. 
Tel. (201) 272-8820. 

c.lEOL 

INSTRUMENTATION: Scanning Electron Microscopes/ Electron Microscopes / X-ray Microprobes / NMR Spectrometers/ Mass Spectrometers/ ESR Spectrometers/ Laser Raman 
Spectrophotometers/ Gas Chromatographs / Laboratory Computers/ X-im- Diffractometers/ Amino Acid Analyzers/ Sequence Anal~ers / Electron Beam ApP<1ratus. 

WORU1NIDE: 16, Avenue de Colmar, 92 Rueil'Malmaison (Paris)/ Grove Park Edgware Road, Colindale, London N.W9 / 3-3-l Marunouch1, Chiyoda-ku, Tokvo 100 / 477 Riverside 
Avenue, Medford, (Boston) Massachusetts 02155 / Australia and New Zealand, Austria, Benelux, Brazil, Canada, Colombia, Germany, Italy, Scandinavia ancfFinland, South Africa, 

Spain and Portugal, Switzerland, Venezuela. 



Varian has an NMIR system 
I 

for every application ... 
for instance, the ne~ CIPT-20 for Carbor1-~3 

Varian, world leader in magnetic resonance 
spectroscopy, offers a complete selection 

CFT-20 XL-100 

of NMR spectrometers, from low-cost 
instruments designed to solve the typical 
problems of industrial and academic labora
tories to the ultimate in research systems. 

Varian's newest instrument, the first low
priced NMR spectrometer specifically 
designed for 13C spectroscopy. its low im
pedance electromagnet is double-thermally 
insulated for excellent long-term stability. 
And the magnetic field is so homogeneous, 
the CFT-20 can accommodate 10-mm sample 
tubes for room temperature experiments and 
8-mm sample tubes oven the temperature 
range of -80°C to +200°C. The operating 
c@nsole houses a keyboard for entering 
operating parameters and experimental 
commands; an oscilloscope that can display 
alphanumeric characters or spectral data; 

The industry standard. A pulsed-Fourier 
transform.or frequency swept high resolution 
23.5-kG spectrometer. It features observing 
capability from 7 to 100 MHz and decoupling 
range from 2.9 to 58 and 94 to 100 MHz .,_ 

EM-300X 
World 's lowest priced, high resolution NMR 
system. A really economical thermostatted 
30-MHz permanent magnet system that 
produces highly informative spectra on a 
wide variety of compounds. Like higher 
performance proton spectrometers, it uses 
5-mm samples, contains a built-in integrator, 
has a homogeneity adjust circuit for fast 
tune-up, and includes a flatbed recorder with 
precalibrated chart paper. Its ruggedness, 
small size, low weight and easy operation 
make it ideal for routine analyses and 
teaching applications. 

EM-360 
A legend in its own time. Reaction from 
hundreds of scientists who have seen it in 
operation has been unanimous: with its 
resolution (0.6 Hz), its sensitivity (18:1), and 
most of all, its extremely low price, the 
60-MHz EM-360 is being hailed as one of 
the most outstanding contributions to the 
field of NMR to come along in years. And it's 
available with a lock/decoupler accessory. 

T-60A 
A brand new, old reliable spectrometer. The 
old, reliable part of the T-60A is a heritage 
of fine workmanship and dependability 
inherited from the renowned System T-60. 

The brand new aspect includes a wide 
range of improved features-sensitivity in 
excess of 30 :1; resolution better than 0.3 Hz; 
resolution stability of 0.5 Hz per day; more 
sweep wi dths; and more sweep times. 
Yet eve;1 with all this improved capability, 
'" T-flO A -:osts no more than the System 
. :)0 t.{jfCJre it. 

CFT-20 

an X-Y plotter; and a built-in 620L-100 
minicomputer with 8,192 words of memory. 
If that's not enough, the CFT-20 also 
features: internal pulsed deuterium lock; 
continuous wave, noise modulated and gated 
decoupling; Autoshim™; and a built- in 
read only magnetic tape cassette for loading 
programs. Best of all is tlile price. Ask about 
it. You'll be surprised. 

for continuous wave, noise decoupling or 
INDOR experiments. The availabi lity of homo
or heteronuclear internal lock on 1H, 10F, 

- I 

and 2H, and external lock on 1H and 10F 
provides locking flexibility. Fourier transform 
operation, T1 measurements, homonuclear 
decoupling and solvent elimination tech
niques are also routine XL-100 operations. 
The XL-100 can be tailored to meet single 
purpose or multi-departmental NMR needs. 

SC-300 and SC-360 
For the highest performance iri'commercially 
available high resolution NMR spectrom-
eters. The SC-300 (300 MHz) and SC-360 
(360 MHz) .spectrometers are engineered for 
use in applications requiring the highest 
magnetic field strengths-liquid crystal, bio
logical, biopolymer, and biochemical studies. 
Accessories are available for observation o 
of other nuclei in both continuous wave and 
Fourier transform modes. 

If you'd like more information on any 
of these systems, see your local Varian 
representative or write Varian Instrument 
Division, 611 Hansen Way, Palo Alto, 
California 94303. ~ 

varian instruments \!!Y 
Brand names: ANASPECT™ • CARY®• MAT • VARIAN® 

VARIAN AEROGRAPH® • VARIAN TECHTRON 
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