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BF RESEARCH CENTRE

SUNBURY-ON-THAMES
MIDDLESEX
ENGLAND' |

THE FORMATION OF POLYFORMALS AND HEMIFORMALS IN
PHENOL-FORMALDEHYDE CONDENSATION REACTIONS. 15C STUDY

A

The complexity of phenol-formaldehyde addition/condensation
reactions has so far prevented the study of short-lived intermediates.
As the reactions are carried out, in most cases in aqueous solutions
proton NMR has been of limited use, although the equilibria in water
for some model systems, eg formaldehyde-methanol, formaldehyde-benzyl
alcohol and formaldehyde-phenol systems have been determined. (1)

We have used 13C NMR to study the redistribution reactions
(in agueous solution) of formaldehyde-methanol-para- and ortho-
methylolphenols, components which are present in the initial stages -
of phenol-formaldehyde addition reactions. o

Fig 1 and 2 show the spectra of aqueous solutions of
formaldehyde (37 % w/w formaldehyde containing 12 % w/w methanol)
and ortho~ and para- methylolphenols, respectively. The assignments
(internal methanol taken as 49.30 ppm) are given in the table.

Although our prime interest was in the assignments of
the resonances in the 45-95 ppm region and in the direct measurement
of the concentration of monomeric formaldehyde hydrate (82.42 ppm)
the use of 13C NMR should allow the following equilibria present
during the phenol-formaldehyde condensation reaction to be quantified :

o)

n HOCHOH === HO(CH,0) H + nH,0

CHBOH + HOCH,OH &= CHBOCH20H + HEO )
)
CHBOH + HO(CHzo)nHa'-—“ CHBO(CHEO)HH + H20 )

A

o- and p- HO.C6H4.CH20H + HOCH20H=F¥ HO.C6H4CH200H20H + H20

)
) B
o- and p- HO.C(H, CH,OH + HO(CH,0) H®=HO C.H)CH,0(CH,0) H + H,0

o- and p- HOCHZ.C6H40H + HOCH.OH == HOCH206H40CH OH + H20 C

2 2

From our studies it appears that no hemiformals of the T
phenolic hydroxy are formed suggesting that the magnitude of the \\/
equilibrium constants for the addition of methylene glycol to phenol,
methylolphenols, and methanol is in the order A > B >>C.



Shift Assignment Shift Assignment
49.30 CH-;0H 85.87 HOCH0CH ,0H

L. .

54.80 CH ;0CHOH 86.06 HOCH,0CH_,0CH ,OH
55.45 CH50(CH,0) JH 87.81 | p-ArCH,OCH,OH
60.19 o-ArCH,0H 88.25 | o-ArCH,0CH,OH
63.97 p-ArCH OH 89.00 HOCH_OCH,,0CH,,0H
65.16 o- ArCH2OCH2OH 89.97 HOCH2(Q§ﬁ2)nOH
65.69 ArCHZ(OCH ) OH 01.48 - ArCH,0CH,0CH_,0H
69 .04 E;ArCH2OCH20H 93.31 CHBOCH OH

82.42 HOCH?OH 93.86 CHBOCH OCH,0H

93.96 CHBOCH OCH OCHZOH

(D)

P.W. Kopf and E.R. Wagner, J. Poly. Sci.

H. Pyszora /% 27/@/1,4 .
7 .

Chem. Ed. 11, 939, 1973.
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SCHOOL OF BASIC MUDICAL SCITNCHYS
UNIVERSITY OF {LLINOIS AT THE MEDICAL CENTER
P.0. BOX (998, ROOM £ - 207 - MSA BUILDING !
901 SOUTH WOLCOTT STREL T

CHICAGO, ILLINOIS
GOBYO

PROFESSOR DANIEL FIAT ‘ TELLPHONE: OF FICE (312) 996G - 7609

November 2, 1978

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

Dear Barry:

Research assciate (post doctoral) and research assistant
(graduate student) positions are available for nuclear magnetic
resonance studies in Biophysics (theoretical and applied) and
for synthetic work that involves stable isotope labeling of
molecules of physiological interest..

Our NMR laboratory is equipped with the most modern instru-
mentation (Bruker CXP-180 and WH-360 superconducting high power
and high resolution NMR spectrometers and Varian DP-100 electro-
magnet spectrometers.) The research opportunities at our school

are therefore excellent and we have all of the required additiomal
research facilities. ’

Please send resume and three reference letters to Dr. Daniel
Fiat or phomne at (312) 996-7609 or 996-4672.

Sincerely yours,

L"/ | ‘ ‘(;‘. {/——
el e

Daniel Ffiat
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HERCULES INCORPORATED

RUSEARGCH CENTER « WILMINGTON, DELAWARE 19899 « TELERPHONE: 302-995-3000

October 18, 1978

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

Dear Dr. Shapiro:

POSITION AVAILABLE-~NMR SPECTROSCOPIST

With this contribution we would like to open a subscription
to the Newsletter.

Hercules Incorporated is seeking immediately a PhD-level
chemist to work and provide technical leadership in a group involved
in the application of NMR spectroscopy to problems of corporate
interest. These areas include NMR studies of polymer microstructure
by solution techniques, development of analytical NMR methods
for determination of components in mixtures and application of
multinuclear NMR techniques to problems of concern to Hercules.

A strong background in organic or physical organic chemistry
and a strong interest in applied NMR spectroscopy are necessary
gqualifications. A minimum of three years technical experience
with both 13C and 1H NMR of polymeric and nonpolymeric systems
and/or superconducting systems is essential.

Our current NMR-ESR equipment consists 9f a Varian EM-390
(1 & 19F), an A-60D, a Bruker HFx-90 (13c, 3lp, lm, & 19F),
a Varian Model V-4500 X-Band ESR and a soon to be delivered
(February 1979) Nicolet NT-360 widebore spectrometer (11 and
multinuclear capabilities from 94 to 24 MHz with 12 mm probes
and including 13C with 20 mm and 2 mm probes).

We feel that this equipment and the current staffing of the
laboratory which jncludes, in addition to the authors, several
very capable technicians and a B.S. chemist makes this an
attractive position. The physical surroundings are also quite
nice. The Research Center is located in suburban Wilmington in
a sylvan setting and is surrounded by the Hercules Country Club
and golf course.
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B. L. Shapiro October 18, 1978

Qualified applicants should send their resumes including
salary requirements in strict confidence to:

Dr. P. B. Welldon
Research Center
Hercules Incorporated
Wilmington, DE 19899

The authors may be reached directly at 302-995-3249 or
302-995-3209.

Sincerely,

_@d&\.ﬁx&wm fﬁﬁ”/’r"'/é/o

Wal¥»dr J. Freeman F. F.-L. Ho
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Gerhard Hidgele

Institut fiir Anorganische
und Strukturchemie der
Universitdt Dlisseldorf

to

Prof. Dr. B. Shapiro
Texas A & M University
College of Science
College Station

Texas 77843

U. S A,

Dear Professor Shapiro!

4000 Diisseldorf, 25.10,78
Universititsstrasse 1
G. F. R.

I am sorry about delays with our contribution to TAMU NMR
Vewsletter giving rise to your blue and red reminders.

Recently we looked into some symmetric organophosphorus

1

compounds of type [RR’P(X)]ZY and analyzed corresponding
H- and ' P-WMR-spectra, Meso- [CH(t-0,H)P(5)],0 was

explained in terms of an [ARtXn]2 -spinsystem,
Explicit algebaic expressions for transition frequencies

and relative intensities for this system were programmed
in DOKI78 and DOKI77 to calculate the Phosphorus (A) and
Proton (Rt , Xn) NMR spectra. Appropriate Lorentzian plots

are given with figures 1 - 3
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Parameters for meso [CHg(t-C,Hg)P(S)],0 25% solution in C/Dg

Phosphorus A - part figure 1

ép  ppm 110,517
Jpp - Hz 56 1

+ _
HWP Hz Te7
Scale Hz/cm 18,444
Protons R - part figure 2 CH3 X - part figure 2 t-C4H9
S; pom 1.696 1.097
N Hz 11.7 * o.5 | 18.4 % o,5
T Hz 12,2 % 0.5 18.4 I 0.5
Jpy Hz 11.95 £ 0.5 18.4 ¥ 0.5
Ity Hz - 0.25% 0.5 0.0 ¥ 0.5
HWN+ Hz 0.50 0.50 0.5
Scale Hz/cm 6,000 6,000

+) W = Halfwidth of Torentzian lines. Different halfwidths

were used fitting N- and <4 -lines,

Lit.:

G.Hdgele, R.K.Harris and Mrs.J.Nichols;J.Chem.Soc.Dalton Trans.
1973,79

G.Higele and R.K.Harris;Ber.d.Bunsen Ges. 76,910(1972)
G.Hidgele;Ber.d.Bunsen Ges.. 78,43(1974)

G.Hégele and J.Lorberth;Ofg.Magn.Res. 2,325(1977)

Yours sincerely
. .
afd,(

(Prof.Dr.G.Higelc)
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Dr, W. Bremser c/o

BASF Aktiengesellschaft

Hauptlaboratorium Telefon (0621) 601 (Vermitilung)
Telex 464811 basf d (Zentrale)
Telegramme: BASF Ludwigshafenrhein

Bankverbindung: Landeszentralbank
6700 Ludwigshafen, Girokonto 54507 300

Luftpost

BASF - 6700 Ludwigshafen

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

Texas 77843
US A

thre Zeichen thre Nachricht vom Unsere Zeichen Telefon-Durchwah! Telex Ludwigshafen

WHE-WBr/Dg osan60- 8401 46e- 30,10.1978

Betreff

Dear Barry,

()

Estimating CHMR spectra

the correlation between coupling constants and chemical environment by

means of substructure codes (HOSE /1/) was illustrated in our last
contribution /2/. A similar procedure can be applied for chemical shifts

in order to estimate the CNMR-apectra of various chemical compounds. The
corresponding register contains for each individual HOSE-code the average
chemical shift with standard deviation, the number of resonances found in

the data collection /3/ as well as the highest and lowest chemical shift
values observed. Additionally a modified average is calculated after
eliminating every sixth chemical shift with the highest deviation from the
mean. These entries in the register give typical ranges of chemical shifts
expected for certain structural elements. Furthermore the hierarchical
ordering often allows the estimation of chemical shifts from the neighbouring
entries when the precise substructure is not contained in the register

(see interpolation in example). Expected chemical ghifts can also be derived
for ranges of substructure codes with identical first, second or third sphere, ™
and strong deviations point to specific interactions between the substituents
or errors in the data collection which can be automatically detected this
way.
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As shown for the substructure search /4/ this procedure can also be
computerized fully in order to estimate the complete CHMR spectrum of a
postulated chemical structure. An interactive program allows building and
visualiging the desired compound, generation of the topological matrix
and calculation of the HOSE codes. Finally the desired entries are looked
up in the above register, and the expeoted chemical shift ranges for the
individual carbon atoms are tabulated, including standard deviation and
nunber of entries, a&as shown in the enclosed example. |

Best regards,

27 .
i

Refexrences:

/1/ V. Bremser, L. Ernst and B, Franke, Carbon-13 EMR Spectral Data,
Verlag Chemie, Weinheim (1978)

/2/ TAMU-NMR 231, 47 (1977)

/3/ BASF-GBF CFMR Data Collection with presently 16500 spectra of 12500

different compounds

/4/ V. Bremser, Anal. Chim. Acta, in press (1978)

UNDI* WEITERT
=8

GESCHAETZTES CNMR SFEKTRUM 3

c1 114.3 PFM
c 2 138.0 PFM
c3 32.0 FPM
C 4 375 FPFM
cS 8.8 FFM
cC é 43.1 FFM
c 7 201.7 FFM
C 8 275 PFM

sk g i o die i e sk

CNNO R IR RO

« ® ® & & & o »

= OO DO O

FEM
FEM
FFM
FFM
FFM
PFM
FFM
FFM

N o

( 42 REISFIELE)
(INTERFOLIERT)
(INTERFOLIERT)
(INTERFOLIERT)
(INTERFOLIERT)?
(INTERFOLIERT)
(INTERFOLIERT)
(INTERFOLIERT)
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Pharmaceutical Products Division

Abbott Laboratories
North Chicago, |llinois 60064

November 1, 1978

Professor B. L. Shapiro
Department of Chemistry

Texas A&M University

College Station, Texas 77843

Dear Professor Shapiro,

CMR CuSO4 Titration of the Aminoglycoside

*
Seldomycin Factor 5 - An Aid to Spectral Assignment

A CMR CuSO, titration is run in a similar manner to a pH titration except
that the peaks do not shift position but are broadened. The degree of broad-
ening is related to the proximity of the particular carbon to the site of
copper binding. The broadening can be used to make specific carbon assign-
ments when there is a clear primary binding site.

Fig. A shows a spectrum of seldomycin factor 5 (1) before the addition of
CuSO, solution. Early in the titration it was noticed that all the ring
carbon resonances of the seldose sugar broadened and eventually could not be
seen at all (Fig. B). Then the ring carbon resonances of the 4-deoxy-
diaminoglucose sugar began to broaden and at the end of the titration there
remained only the OCH_ of the seldose sugar and the resonances for 2-deoxy-
streptamine (Fig. C).

The CMR CuSO4 titration of seldomycin factor 5 indicates that Cu++ binds
first to the viecinal 2", 3" diamino system and somewhat less to the 2', 3
amino alcohol.

R. S. Stanaszek
7 R. S. Egan
dé,‘,‘_’ J. B. McAlpine
R. E. Carney

Ko

* R. E. Carney and J. B. McAlpine: Use of Copper II Ion in Selective
Acylation of Seldomycin Factor 5, Abstracts of the 175th National Meeting
of the American Chemical Society, Anaheim, Calif., March 13-17, 1978,
Paper Carb. 46.
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4 McGill

University ~ —

Department of Chemistry

Pulp and Paper Building November 1, 1978.

Dr. B.L. Shapiro,

Dept. of Chemistry,
Texas A §& M University,
College Station,

Texas 77843.

On completing a Karplus curve for 3513 1
C-0-C-"H

Dear Barry:

Since our most recent mail strike is over, we no longer have

an excuse for delaying our contribution to the Newsletter.

In studying conformations of disaccharides and larger carbo-
hydrates in solution, we have been measuring 3£C—H involving nuclei across
glycosidic bondsl, e.g., coupling between C-1 and H-4 (or C-4 and H-1) in

the structurc represented by 1. This requires a knowledge of the torsional

‘)

angle dependence of SQC—H' A number of values are available from carbohy-
drate model compounds for 13C-O-C—IH arrays of nucleiz, the type of array
found in 1, but it is difficult to find molecules that can furnish approp-
riate data for the 0°-60° region of a Karplus curve. One molecule that fits
the bill is cyclohexaamylose, or a-cyclodextrin (formula 1 depicts three of
its six glucose residues):iaccording to crystallographic and theoretical
studies, the glycosidic bondsrare so constrained by its cyclic structure

that the torsional angles (¢ and y) are about +10°.

Although C-1 (or C-4) in 1 may couple with several protons
other than H-4 (or H-1), and hence give rise to a complex signall, we have
been able to improve things materially by introducing deuterium at positions
2,3 and 6, through a facile H-D catalytic exchanges. Analysis of the C-1
signal (A) for deuterated 1, with the aid of computer simulation, has given
a value of 4.8 Hz due to the inter-residue coupling between C-1 and H-4.°
Similarly, from the C-4 signal (B) (a broad multiplet prior to deuteration)

. 3 2 .
a value of 5.2 Hz has been obtained for 2C—4,H—1 ( QC-4,H—5 is -3.5 Hz).

With these data, the Karplus curve has been extended to cover N

)

the overall range, as shown in the accompanying Figure. The use of this curve

Postal address: 3420 University Street, Montreal, PQ, Canada H3A 2A7
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in examining the conformation of methyl B-cellobioside is described in an '
article to appear short1y4. Here again, the study has been facilitated through
the preparation of the disaccharide deuterated at eight readily-exchangeable

positions. Analogous studies on other extensively-deuterated carbohydrates are

in progress.

Sincerely yours,

S T fLomiCL (L

G.K. Hamer F. Balza N. Cyr

1. A.S. Perlin, N. Cyr, R.G.S. Ritchie and A. Parfondry, Carbohyd. Res., 37,
C1(1974); A. Parfondry, N. Cyr and A.S. Perlin, Carbohyd. Res., 59, 299(1977).

2. A.S. Perlin and B. Casu, Tetrahedron Lett., 2921(1969); J.A. Schwarcz and
A.S. Perlin, Can. J. Chem., 50, 3667(1972).

3. F. Balza, N. Cyr, G.K. Hamer and A.S. Perlin; H.J. Koch and R.S. Stuart,
Carbohyd. Res., 59, C7(1977); H.J. Koch and R.S. Stuart, Carbohyd. Res., 59,
C4(1977). ,

4. G.K. Hamer, F. Balza, N. Cyr and A.S. Perlin, Can. J. Chem., in press.
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UNIVERSITY OF STOCKHOLM
ARRHENIUS LABORATORY
Physical Chemistry

1 November 1978

Dr. Bernard Shapiroc
Departement of Chemistry
Texas A & M University
College Station, Texas 77840

Title: Finite Perturbation - Configuration Interaction Calculations of Nuclear
Spin-Spin Coupling Constants

Dear Dr Shapiro,

A vast majority of the quantum chemical calculations of nuclear spin-spin coupling
constants published to date are based on the theoretical foundations due to Pople

and coworkers more than ten years ago. First, the non-contact mechanisms are assumed
negligible for the couplings involving protonsl. Second, the calculations of the Fermi{"
contact term are carried out using a coupled Hartree-Fock type treatment and the INDO ~
approximationz. Recently, Guest and coworkers3 published results of non-empirical

coupled Hartree-Fock calculations of the coupling constants in the first row hydrides,
including all the coupling mechanisms and using large basis sets. For the geminal
proton-proton coupling constants in HZO’ NH3 and CH4 they find that the coupled
Hartree-Fock values of 2JHH in all three molecules are about -25 Hz (compared to the
experimental -7.2 in H20, -10.4 in ammonia and -12.4 in methane) and that the varia-

tion in the series is reproduced if the non-contact mechanisms are included (the
calculated orbital contribution in water is about 8 Hz!).

At this 1aBoratory, we have since many years been interested in the correlation effects
on the coupling constants}4 As a continuation of this project we have recently started
doing non-empirical finite perturbation CI calculations. We are at present concentra-
ting on the Fermi contact contribution, which we believe to be the most sensitive to
correlation effects. For the coupling constants in the first row hydrides, we find the
following: (1) upon going from the Hartree-Fock to the CI level the contact contribu-
tions are reduced in magnitude by about 50% for the proton-proton couplings and by
about 25% for the proton-first row atom couplings.(2) the differences in the proton-
proton couplings within the series cannot probably be explained without including the
non-contact mechanisms. (3) The finite perturbation approach works better than the
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conventional second order perturbation theory, (4) the results are basis set
sensitive. This last point is especially true for the one-bond couplings and
we wish to illustrate it with the results for the hydrogen fluoride molecule
(for which it is possible to go to large basis sets without getting bankrupt
after paying your bills to the computer center) presented in the table below.

Basis set JFc gother
Hartree- Correl. Total Hartree-
Fock Fock

<4,2/3,1> 254 -49 205

<5,3,1/3,1> 457 -123 334

<8,4,2/4,2> 473 -126 347

<11,8,3/10,3>° - 478 | 187

gcale _ 4FC + gfe + jother -

Hartree-Fock correl. Hartree-Fock
= 480 - 130 + 190 = 540
I8P = 530

afrom Guest et a13

The numbers adding up to the J are crude guesses of what would correspond to the

calc
limit of infinite basis. Even though there is a certain amount of wishful thinking
behind these numbers, we still hope that the table provides a good illustration of
how well the quantum chemistry today can perform for the coupling constants when

the accuracy is pushed as far as possible for the small molecules.

Yours sincerely

oot Loy

Jozef Kowalewski Aatto Laaksonen

REFE
1. J.A. Pople and D.P. Santry, Mol.Phys. 8,1 (1964) '

2. J.A. Pople, J.W. MclIver, Jr and N.S. Ostlund, J.Chem.Phys. 49, 2965 (1968)
3. M.F. Guest, V.R. Saunders and R.E. Overill, Mol.Phys. 35, 427 (1978)

4. J. Kowalewski, Progr.NMR Spectr. 11,1 (1977) T
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Mo
7/\( Madison | 5

University of Wisconsin

CENTER FOR HEALTH SCIENCES
School of Pharmacy

425 North Charter Street

Madison, Wisconsin 53706
Telephone: 608/262-1416

November 21, 1978

Professor Barry Shapiro
Department of Chemistry

Texas A and M University
College Station, Texas 77843

Software Frequency Control On a Bruker HX90E
Dear Professor Shapiros:

- 8ince we built our own quadrature detector, we've used
NTCFT software. That software is designed to allow spectrometer
frequency control, but not for Bruker instruments. The adap-
tation is as follows. you

Address 4427 (be sureAiknow where this statement is actually -
stored) of the NTCFT program module NTCCON was changed from ~—
2111554 (MEMA BCDCD) to 3111557 (MEMA CDFREQ). The Bruker
instrument does not require the binary coded decimal. Address
4431 was changed from 4731 to 4241 (Dacl) or 4234 (DAc2).

There are two complete digital to analog converters on the DAC
"board of our Nicolet 293 pulse programmer. :

The DAC was modified to reduce gain by removing and replacing
with a jumper the precision 1K resistor associated with op amps
501A number one and two. To bring the ero into range the
precision 10K resistor that connects with the wiper of the
ZERO potentiometer was changed to lK. The converter output
(from DAC™) was fed by way of a coaxial cable directly to the
voltage to frequency converter board via a single pole double
throw switch that allows either software or manual frequency
control. If fredquencies are entered at the teletype as negative
numbers, the gain and zero can be set such that spectrometer
frequency ranges from -4%097 to -8192 adjustable to 1 Hz. The
entered frequencies differ somewhat from the actual spectrometer
frequencies, thus some calibration is necessary.

e Sincerely yours, -
G G/ ol

James Blackbourn Phillip A. Hart
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TECHNISCHE HOGESCHOOL

Laboratorium voor Technische Natuurkunde

Prof. Bernard L. Shapiro
Texas A&M University
College of Science
Department of Chemistry
College Station

TEXAS 77843

USA

DELFT

Uw kenmerk Uw brief van Ons kenmerk Lorentzweg 1, Delft 8, telefoon (015) 133222
November 1, 1978  isestel:

Onderwerp

A SEFT-like 2D experiment

Dear Professor Shapiro,

Various homonuclear and heteronuclear 2D techniques have been implemented on our

home-built 7 Tesla HR-NMR spectrometerl. One of these techniques is the homo-

nuclear two-dimensional J-resolved method?, which is illustrated in figure 1.

Figure 1.a. shows a method in which the sampling along the t;-axis is achieved

—
i

3 .
N’

by varying the time between the 90° and 180° pulse. In the method of figure 1.b.

this sampling is achieved by changing the number of 180° pulses in the
succeeding pulse trains. The purpcse of the 180° pulses in figure 1.b. 1is to
minimize the signal loss due to the diffusion in the sample, which gives the
opportunity to get the natural line width. Both experiments are suggested by

Auve, Karhan and Ernstz,the experiment according to figure 1.a. has been carried

out by them.

We performed the experiment shown in figure 1.b., but with the sampling of all

the echoes between the 180° pulses. This can be done with our on-line time-

averaging on the disc, by which the number of data-points can be over 10° double
precision, and the sampling frequency can be up till L5 kHz!?3®. With this method

a complete 2D experiment can be done in a shorter time than in the case where

only the last echo is sampled. The relative gain in time (Gy) can be calculated

as @

Jvya T, <G <vyaT, (1)

where vp is the total maximum multiplet width and a T, is the longest t, value

used. a has to be in the order of 3 to avoid line broadening in the w,-direction.

The sampling frequency and thus the time distance between the 180° pulses (T)
is set by the theorem of Shannon, which results in:

v (v | (2)

There can be two reasons wich do not allow such a short pulse distance:

1. 180° pulses which are close to each other can introduce severe distortions
the 2D spectrum” This applies also to 31tuatlon in which no signals are
sampled between the echoes.

in

2. A short pulse distance allows only a short sampling time of the echoes, which
gives a poor resolution along the wz—ax1s after fourier transformatlon This

only applies if the echoes are sampled between the 180° pulses.

12
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The solution of both these dlsadvantages is a pulse sequence which consists of
N N pulse trains of the form:
90° - n t/2 - 180° - (n t/2 + N 1/2) - 180° - Nt - 180° - Nt - 180° .....

where n = 1,2 ....., N and T still has to satisfie relation (2).

This pulse sequence gives still a 2D spectrum with line widths along the w,-
axis only determined by T, and a relative gain in time given by:

1

1
i VmeTo <G <gval, (3)

N m

Figure 2 shows the proton 2D spectrum of 1,1,2-trichloro-ethene which is
obtained from the echoes of one single CPGM pulse train.

Yours sincerely,

A.F 7 ehlkopf

.F.Mehlkopf, thesis, Delft 1978

P. Aue, J. Karhan and R.R. Ernst, J. Chem. Phys 6, 4226 (1976)
Bax and A.F. Mehlkopf, to be publlshed

AMlerhand, J. Chem. Phys. 4L, 1 (1966)

Please credit this contribution to Prof. J. Smidt

0 .
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! ‘ll
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l t1= nT g T2 —
’ \ === 1700 Hz
Fig. 1. Two basic schemes for 2D J-resolved a7 Hz w, ' T Hz

spectroscopy. (a) Single echo experiment

. Fig. 2. 2D J-resolved spectrum -
. (b) spinecho sequence. From ref.(2). € P

of 1,1,2-trichloro-ethene.
The total measuring time was
about 10. sec. ( Gt=100)
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Monsanto

CORPORATE RESEARCH LABORATORIES

Monsanto Company

800 N. Lindbergh Boulevard
St. Louis, Missouri 83168
Phone: (314) 894-1000

November 8, 1978

Professor Bernard L. Shapiro
Department of Chemistry
Texas A&M University

College Station, TX 77843

Dear Barry:

Characterization of Photorespiration Using 300, Labeling

Photorespiration is a |ight~stimulated oxidation of the products of photosynthesis to
COp. Efforts to characterize phoToresgiraTion in The past have involved the
simultaneous measurement of transient 12C0O, and 1%CO, labeling chamber concentrations
in equilibrium with actively photosynthesizing leaves. This method has a serious
limitation in that the specific activity of 1*C0, inside the leaf need not approach
The external specific activity so that no reliable estimate of internally refixed

COz is possible. Efforts to measure l%C labeling in various early photosynthetic
metabol ites such as 3-PGA, glycine, and serine are complicated by the possible
heterogeneity of these pools interferring with comparisons of absolute activity
observed from one leaf labeling experiment to another. Nevetherless, qualitatively,
these early experiments clearly demonstrated that 1200, generated by photorespiration
of uniabeled substrate diluted entering 1%C0, and so prevented the isotopic saturation
of the Calvin cycle and its immediate products for times on the order of 30 minutes.

We have established that by labeling intact leaves as a function of time with 90%
enriched 13C0;, the distribution of label among pairs of carbons (!2c-13c, 13¢-13c)

in triose products of the Calvin cycle can be determined from the 13C nmr spectra of
sucrose e;.'racted from the leaves. This is illustrated in the attached figure. The
spin-spin multiplet pattern of the protonated anomeric carbon of sucrose is simple
because of the presence of only one nearest-neighbor carbon. Thus, the ratio of singlet
to doublet can be interpreted directly as the ratio of 12C-13C concentration to !3c-13C
concentration in labeled triose fragments of sucrose. (We have converted sucrose to
lactic acid and confirmed that the labeling pattern of this anomeric carbon is repre-
sentative of the labeling patterns of all carbons of sucrose). As you can see, under
conditions of high COz and low Oy concentrations, where photorespiration is likely fo

be suppressed, the isotopic saturation of the protonated anomeric carbon of sucrose
extracted from labeled soybean leaves is reached in less tThan |5 minutes. That is,

the ratio of doublet to singlet integrated intensities reaches the 0.9 value of the
isotopic composition of the labeling 13C0, in less than I5 minutes. Isotopic saturation
requires more than 45 minutes with labeling under normal gas concentrations.

The time dependence of these labeling distributions can be interpreted in ferms of
photosynthetic and photorespratory processes using a relafively simple dynamic model
we have developed. We estimate that the total photorespiration in soybeans (including
internally refixed COp) is about 50% of the apparent photosynthetic rate. Similar
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experiments on corn have established that phoforespiration in that species is much

— smaller. These determinations are free from ambiguities of comparisons of kinetic

" data derived from experiments on separate leaves because the 13C0, labeling is

internally standardized. That is, we derive information about carbon metabolism by
analyzing ratios of nmr signal intensities. This avoids the difficulties of standard-
izing activities to variations from leaf to leaf in photosynthetic rates, homogeneity
of pools, and distribution of label among products (sucrose, starch, etc.). Consequently,
examining the distribution of label in a component of a final product such as sucrose
is a practical matter. This technique, of course, does not depend on equilibration of
gas concentrations internal and external to the leaf. ‘

Sincerely,

—
Jacob Schaefer \\)Clkg,l

E. 0. Stejskal Sy,

sucrosc extracted from '3CO; labeled soybfa:fﬁﬂaws

325 ppm. 3C0z, 2/% O ~ 1000ppm BCOs, 1% 0
N labeling time (min). |

/0;7'/2

P}zotarc.slz/b-nttbn, present | | " / lplwtarzs/u}'zztzlm sz,p/rassed

anomeric carbon < .



243-23
UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY ¢ DAVIS ¢ IRVINE » LOS ANGCELES ¢ RIVERSIDE ¢ SAN DIEGO ¢ SAN FRANCISCO SANTA PARBARA ¢ SANTA CRUZ

SCHOOL OF PHARMACY ’
DEPARTMENT OF PHARMACEUTICAL CHEMISTRY SAN FRANCISCO, CALIFORNIA 94143

November 9, 1978

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

College Station, Texas 77843

Dear Dr. Shapiro:

We have recently tried some applications of heteronuclear two-dimensional NMR
spectroscopy on cellular phosphates. The experiments were performed in a manner
analogous to those described by Ernst (1) and Freeman (2) with carbon-13/proton
systems, observing phosphorus-31 instead of carbon-13. Phosphate groups act as
convenient "spies" planted in strategic locations like the backbone of polynucleo-
tides. Fortunately, these spies have a tendency to be short-sighted and only
report on the protons in their immediate vicinity,as long range scalar couplings
tend to be small. As a result, the two-dimensional method provides some intel-
ligible information for systems whose actual proton spectrum is too crowded to
be of any use. The perennial problem of the solvent peak is side-stepped entirely
since there is no transfer-of information in the absence of scalar coupling.

A JEOL spectrometer with a 40 MHz phosphorus probe could be convinced to pro-
vide the appropr1ate proton pulses through the 100 MHz decoupler coil. With the
help of Nicolet's 1180 software the signals obtained from.a sample of 2' guanosine
monophosphate were swiftly transformed into the familiar absolute value mode
display shown below on the left. Less pretty, but more informative, are the phase
sensitive spectra shown below on the right. The traces (b) and (c) are parallel
to the Fy proton axis at the frequencies of the phosphorus doublet resonances.

2' GMP

2 guonosine monophosphate ‘G—J\%\/’—
H
& oS Zf\




The figure below on the left illustrates how the two-dimensional spectrum can be
"synthesized" on theoretical grounds. The ordinary 100 MHz proton spectrum (top)
can be split into two subspectra P, and Pg (one for each polarization of the phos-
phorus spin). The difference of the two subspectra agrees with the experimental
two-dimensional spectrum (see (a) and (d) on the previous page).

2' GMP
2' GMP

simulation of
H3. H4- H5- H5- solution stote

M J“\_,J _ 2 endo
o N

V\/\/L 3 endo
ppm 54 52 50 pp‘r‘he 2

The multiplet pattern is quite sensitive to variations of J;',' and Jyi13r. The
spectra in the figure above on the right were calculated for two typical "rigid
nucleotide" conformations of the ribose. The solution state spectrum arises from
a rapid averaging of the ribose between several different conformations.

This technique could be used to study the conformation of a phosphate containing
substrate bound to an enzyme. Such information is not normally available since
the proton signals of the enzyme obscure those of the substrate. Our spies,

however, conveniently ignore the enzyme while dutifully reporting conformational
information about the substrate.

1. A. A. Maudsley and R. R. Ernst, Chem. Phys. Lett., 50, 368 (1977).
2. G. Bodenhausen and R. Freeman, J. Mag. Res., 28, 47T (1977).

Yours,
Gerleg Bt - L=
Geoffrey Bodenhausen . Philip Bolton
Chemistry Department Pharmaceutical Chemistry Department
University of California, San Diego University of California, San Francisco

La Jo1la, California 92093 San Francisco, California 92143

Please credit this letter to Tom James' account.
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Department of Organic Chemistry

IN REPLY
PLEASE QUOTE: TELEPHONE: 692 1122,

Professor B.L. Shapiro

Department of Chemistry November 13, 1978
Texas A and M University

College Station, Texas 77843

USA

Dear Barry,

Van der Waals radii from oriented NMR spectra

We have recently published1 the results of a study of conformation of a

number of biphenyl derivatives in nematic phase.2 This work has now

been extended, especially by the analysis of the oriented spectrum of

the fluoro derivative (Figure 1, X=F, Y=Br) and it is clear that a very
significant relationship (Fig. 1) exists between the Bondi3 van der Waals radius

of X and the dihedralvangie @ defined in the projection shown in Figure 2.

This prompted ué to interpret the results in the reverse fashion: assuming

that the conformation 1 of the biphenyl is that shown in projection in

Figure 2, ie. wifh hydrogen and X at their distance éf closest ‘approach,

one can independently derive a set of apparent van der Waals radii (column 3

of Figure 2). It can be seen.that they are comparable with thé usually

accepted values (column 4 of Figure 2) and, although agreement is not accurate,

we consider the results significant because they are derived from an

experimental procedure2 which is entirely independent of diffraction data.3
Yours sincerely

R

S. Sternhell : L.D. Field

1. Field, Sternhell and Tracey, JACS 99, 5249 (1977).

2. Emsley and Lindon, "NMR Spectroscopy using liquid crystal solvents',
Pergamon Press, 1975.

3. Bondi, '"Physical Properties of Molecular Crystals, Liquids and Glasses"
Wi 1axvr 1QAR

—_
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H  33%3 2.16 * 0.06 1.08 ¥ 0.03 1.0 - 1.2 25 - 45
F 49 * 1.5 2.50 £ 0.04  1.42 % 0.07 1.47 48 - 55
c1 69 ¥ 2 3.12 * 0.06 2.04  0.09 1.75 56 ~ 63
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Un. a Sit Department of Pure and Applied Chemistry
iver
y Thomas Graham Building,

of Strathclyde 295 Cathedral Street, Glasgow G1 1XL Tel: 041-562 4400

21st November, 1978,

Professor B, L, Shapiro,
Texas A and M University,
College of Science,
College Station,

Texas, 77843,

U.S.A,

Dear Barry,

Conformational Effects in Spectra of Ketone Peroxides

In connection with work on ketone peroxides being done in
this department by Drs, D, C, Nonhebel and K, J, McCullough,
we had occasion to look at the proton and carbon spectra of
the compounds 1, 2, and 3, under varying temperature conditions,
The results for the thermodynamics of the flipping process of
the peroxide ring are shown in the table and are in line with
literature values for similar compounds,

Two interesting phenomena were observed in the course of
this work, Firstly, the di-p~tolyl ketone peroxide (2)
showed at low temperature in the proton spectrum, the expected
two methyl signals, together with two A,B, patterns (effectively
AB) for the aromatic protons, On warming up, the methyl signal
collapses to a single line as expected, Moreover the aromatic
peaks also collapsed to a single line (still broad at 80°) and
ot to the (at first sight) expected single A,B,; patterm, What
this means is that in one of the two conformational positions
of the benzene rings, the ortho protons are at lower field than -
the meta protons, while in the other site of the benzene ring
the reverse is true (see structure),

Secondly in the case of the trans ethyl p-tolyl ketone
peroxide which is thought to have the conformation shown (4)
and would not be expected to show ring flipping, the methylene
signal of the ethyl groups is a rather broad hump at room
temperature, This signal sharpens up to the expected quartet
both on raising the temperature to +80° or on cooling to -30°,
The remaining signals are unchanged in appearance and show
only small changes in chemical shift throughout this temperature
range, Some sort of rotation process involving the ethyl groups
must be present but I can think of no simple explanation, We
would welcome any ideas from readers,

Yours sincerely,

Otnn Ron1..
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Ring Flipping in Ketone Peroxides

Resonance
Rt R2 E AG AH AS used T
a [o]
1 —CH,Ph ~CH,Ph 9.5 14.0 8.95 =-17.1 'H(CH,) 278
2 —-C¢H Me(p) —-C¢H,Me(p) 10,8 15,8 10,2 =-18,1 'H(CH;) 313
3 —-(CH,) s— 8.6 1y.2 8,05 =-21,1 1'3¢c(aC) 290
-1 v ' -1 1
Units: Ea’ AG , AH , kcal mol ; AS , cal.mol K 3 T, K.
CHa 3-u\
H7-u4S
H 725
CHy.CHy
! o———C ‘59 057
. H o | :
——-e——-() 695 &7 —_—0
CHy - CHy—
. CHy
CH"} Figures alongside formulae -

are 8H in CDC1,
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UNN%H l ‘ BIOCHEMICAL MAGNETIC RESONANCE LABORATORY

November 23, 1978

Barry Shapiro

Department of Chemistry

Texas A&M University

College Station, Texas 77843

Title: Selective T1 Inversion Recovery
Dear Barry:

During one of our recent development endeavors we have added a new ]H
experiment to our arsenal of capabilities. The response by other visiting
scientists to use this experiment has been good and so I thought that other
potential users should be made aware of this capability.

The new experiment is a variation of the standard T, inversion recovery
scheme where the 180° pulse is a long weak pulse for selective inversion, i.e.,

180 ~ flO

i

The amount of power for the 180° pulse is variable continuous1y from 0-3 watts.
Typical 180° pulses are 22 m sec. and the pulse power is confined to a region within
+ 30 Hz of the carrier. The experiment is performed routinely without any hardware
adjustments by calling up the experiment from the data system.

We have inc1uded an examp]e of the experiment to demonstrate its performance.
The ~esonance irradiated is 1H3C of Blenoxane (12.5 mM in D20) in the dimethyl
sulfonium moiety.

This experiment as well as a variety of other experiments involving combinations
of Tow power and high power pulses are available to users. Interested users should
contact Jerry Dallas for details (317-749-2438). We are currently considering the
extension of this capability to 'selective simultaneous excitation of more than one
resonance.

Yours truly,

Jderry ;. Dallas

Operations Manager

JdD:1n e q,,
fu > Chemistry Building

%4 :% West Lafayette, Indiana 47907
TP (317) 749-2438
o (317) 749-2439



243-30

16.0

d.o .

0.600

-Xhid

°l°7 s

0.025




243-31

THE INSTITUTE FOR CANCER RESEARCH

7701 BURHOLME AVENUE C
FOX CHASE.PHILADELFPHIA, PENNSYLVANIA 10111

(215) 042-1000:-CABLE ADDRESS: CANSEARCH

November 6, 1978

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

Title: DIPOLAR CORRELATION TIMES FOR DETERMINATION OF Mn2+—SUBSTRATE
DISTANCES ON ENZYMES

Dear Barry:

An important parameter needed for determining metal-sulistrate distances and metal-
water coordination numbers on enzymes is the correlation time (IC).

For paramagnetic ions such as Co2+ with short electron—spin relaxation times (Tg) the
dipolar correlation time (T.) is dominated by Tg. This permits an estimation of T, for
calculating metal-substrate distances from the frequency dependence of the longitudinal
relaxation time (Tjp) of water protons in the same complex. For macromolecular complexes of
Mn?t the similarit of T, values determined from T;, of water protons and of substrate
nuclei (tu, 130, P) at magnetic flelds ranging from 2 - 52 K gauss (Table) indicates this
to_be a reasonable approximation as well. Hence a common mechanism (Tg) may modulate all
Mn2+—nuclear dipolar interactions in macromolecular complexes. A 2-fold uncertainty in

c ylelds a 2-fold uncertainty in the number of water ligands but only a 12% uncertainty
1n the calculated MnZt-substrate distances.

‘Mn2+:bomplex : : TC(HZO)(nsec) Tc(Substrate)(nsec)
Pyruvate K1nase—Mn2+-Pyruvate—P1 5.5+ 1.0 3.5+ 1.5 (%3C)
Pyruvate Carboxylase—Mh2+—Pyruvate 6.5+ 2.0 3.2 + 1.0 (1H), 4.5+ 1.0 ( C)
Phosphoglucomutase-Mh2+—CH PO 3.6 + 1.0 3.5+ 1.0 ( H)
Xylose Isomerase-Mn2t-Xylose 0.35 + 0.15 0.4 + 0.2 (1H)
RNA Poly: .rase-Mn?T-ApU 2.9 + 1.0 1.8 + 1.2 (ln)
Enolase-Mn®t-CH,PEP 0.8 + 0.2 2.1 % 1.7
Carbonic Anhydrase-Mn —pNOzphenol 3.8 + 0.4 5.5+ 0.6 ( lH 1
Aldolase-Mn?T-Acetol-P 2.1 % 0.5 2.0 + 0.6 (3l1>), 0.9 + 0.5 ("H)
Sincerely yours,
| /7
Albert S. Mildvan /%ry imith Raj K. ' Gupta

THE FOX CHASE CANCER CENTER
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UNIVERSITY OF UMEA
Dcpartment of Organic Chemistry 1978-11-09

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

Dear Barry,

Title: TMEDA as a Complexation Agent; Steric Hindrance to
Cation Solvation

Tetramethylethylenediamine (TMEDA) is a solvent known for its
capability to disaggregate alkali carbanion systems. This behavi-
our is explained by an effective coordination to the alkali ca-
tion. However, this coordinating ability does not nessecarily pa-
rallel the solvating ability as could be seen from the following,
very preliminary 13C NMR study:

120.6 91.8 © : 120.6 91.8
NN
116.4 @@ 114.5  DEE 115.714.8 + TMEDA (1:1)
it ’ N T
119.8 91.7 . 120.2 91.6
114.4115.3 THF 115.0115.0 + TMEDA (1:1)
.+
I L»i+

Using the indene system we have shown that a change of solvent
from diethylether (DEE) to tetrahydrofuran (THF) causes a change
of the ion pair equilibrium to solvent-separated ion pairs and
the accompanying increase of the anion-cation distance induces a
diminished m-polarization to the fivemembered ring. After addi-
tion of TMEDA to the samples we noted a low-field shift of the
TMEDA methyl groups, indicating that TMEDA substitutes DEE and
THF in the cation solvation shell. A decreased anion w-polariza-
tion due to the spread of the positive charge is thus expected
in both cases. As could be seen this expectation was just met in
the DEE case. In THF, a low-field shift was observed for the re-

"mote C,5,6 positions. Obviously, the increased spread of the

cationic charge resulted in a change of the equilibrium toward
contact ion pairs, thus decreasing the anion-cation distance.
This is in analogy with the equilibrium change induced when we
changes the size of the cation radius (Nat, K+). The bulky TMEDA
agent also efficiently prevents THF in acting as a good solvating
medium.

Best regards

=t

Ulf Edlund 4
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY ¢ DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO

DEPARTMENT OF CHEMISTRY, B-014
LA JOLLA, CALIFORNIA 92093

27 November 1978

Dr. Bernard L. Shapiro

Department of Chemistry

Texas AGM University .
College Station, TX 77843

Re: Two-Dimensional Spin Echoes from Liquid Crystalline Samples
Dear Barry,

The infamous pink notice arrived roughly simultaneously in our laboratory with
an Oxford Instruments widebore (73 mm) 58 kgauss high resolution superconducting
magnet. As of this writing we have obtained deuterium spectra using a homebuilt
10 mm probe with a sideways (nonspinning) solenoid single coil, and have achieved
the expected ~ 8.5 fold increase in sensitivity over operation at 14.1 kgauss.
However, there is nothing meaty enough here to serve as a subscription renewal.
Instead, we offer the two-dimensional Carr-Purcell spin echo experiemnt shown

in Figure 1.

‘)

The sample consists of ~ 10 mole % dichloromethane-d; in Merck Phase V at 30.0° C.

There is a quadrupole splitting of ~ 14 kHz at this temperature, and well resolved

fine structure due to 2H-2H dipolar interactions. The pulse sequence

90-%t1-180-%t]AC (AC means acquire data) was applied selectively to the half

spectrum shown in the inset. The echo decay is modulated because the semiselective
refocussing pulse mixes lines 12 and 23. Thus, a single FT (with respect to

accgrisition time t2) yields an unmodulated decay (as a function of tj) for line 89 =
but both 23/45 and 1-2 are amplitude modulated. The second Fourier transform (with
respect to t1) is needed to analyze the decay rates of the modulated components.
Linewidths in the F] domain provide T2 values, without dephasing due to static field
inhomogeneity or to a thermally induced distribution of quadrupolar splittings.

The alert reader will note that Figure 1 shows a magnitude spectrum, with phase
information suppressed. In addition, the lineshapes of peaks at Fi=0 are distorted
because of the one sided Fourier transform algorithm. This can be conveniently
avoided by introducing a progressive, frequency independent phase shift into suc-
cessive spectra in the (t;,F2) domain, thereby moving lines 89 and 45 away from
the edge of the plot.

. |
We are presently engaged in using the results of this experiment, together with
measurements of double quantum decay rates and various kinds of T] measurements, to
determine all six spectral densities which characterize quadrupolar relaxation of
a D2 spin system in an ordered medium.

()

Sincerely, . .

B~ Gri#le  Getes

R.L. Vold, R.R. Vold and G. Bodenhausen
enclosure
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Ud.S. Department of Energy

Laramie Energy Technology Center

P.O. Box 3395, University Station v

Laramie, Wyoming 82071 . November 27, 1978

Professor B. L. Shapiro
Department of Chemistry
Texas A & M University
College of Science

College Station, TX 77843

Dear Barry:

13C NMR Identification of Olefins in Shale 0il
21st Annual Rocky Mountain Conference

Thank you for the reminder. | didn't realize it is that time of year
again.

One of the projects at the Center is th 3i‘dentification of olefins in
shale oil. Both mass spectrometry and C NMR are being used exten-
sively in this regard. Since shale oil can have an aromaticity value up
to 30,percent, the olefinic carbons are masked by the aromatic carbons
in a “C spectrum. Using a suitable separation procedure, the olefinic
carbons can be separated from the aromatic carbons. The attached figure
shows the olefinic cut from both a shale oil naphtha fraction and a
light distillate fraction. It is trivial to distinguish the location of
the double bond. The observed chemical shifts values were compared to
the values obtained by P.A. Couperus, et al. for a series of olefins.
Though not the -best spectrum, the naphtha fraction shows five different
types of olefinic carbons. The hydrocarbon chain length has not been
ascertained from the aliphatic carbon region of the spectrum and the
spectrometer was not optimized for quantitative work in this case. Mass
spectral data give the relative amounts of the mono and di olefins,
chain length but not the position of the double bond. According to mass

spectral analysis, the sample contains only monoalkenes and no dialkenes.

The monoalkenes are divided nearly equally between normal and branched.
Chain lengths range from C8 to C with C being most dominant. The
lower spectrum in the figure is l%e olefinic cut of the light distillate
fraction. The major aromatic line is in reference to the main aromatic
resonance which would result from poor separation of the olefin and
aromatic cuts. Further details of this work and related studies will be
published in the near future.

1. P. A. Couperus, et. al., Org. Mag. Res. 8, 426 (1976).

Sincerely,

Daniel A. Netzel

C
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“"C NMR SPECTRA

® c,

C, = Cp-C3-C4-C, N4.46 139.02 -
Cy = C3-C3-Ca-Cs-C, N4.24 139.20
C,y = C4-Cn-C, 1420 139.24
Cy = €3-Cn-Cs . 417 139.22
€y = Cp-Ci-Cys N416 1392 _ @
0Bs.  (114.30) (138.71) . \
L C, Cs
C,-Cy = C4-C,-Cs-C4(TRANS) 12493 131.66 ® @
€1-C; = C3-C-C,(TRANS) 124.66 131.79

OBS.  (124.43) (131.73)

SHALE OIL / (B)

NAPHTHA FRACTION

e ' TN VLR P}

138.7 1ppm (AROMATIC RANGE) 114.30ppm-
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C,-Cy-Cy = C-Cph-Co(TRANS) 132.01 129.53 C,-C3-C4-C4-Cs = €C-Cp-Cyp 130.45
' : OBS. (131.93) (129.47) N OBS. (130.42)
_ ® Cs Cs P.A. Couperus, et.al. Org.Mag.Res. 8, 426(1976),
C;-C2-Cy-C4 = C4-Cn-Cio(TRANS) 130.25 130.76

~OBS.  (13016) (130.70)

|<-— 'MAJ'OR AROMATIC LINE
SHALE OIL
LIGHT DISTILLATE FRACTION

byt hrkod o

138 61 . ' “4 28|ppm

21st Annual Rocky Mountain Conference
(July 30-August 1, 1979, Denver CO)

Again, as last year, the Rocky Mountain Conference will have symposia on
NMR of Macromolecules (solid state NMR, polymers, biopolymers, fossil
fuels) and EPR. Those who are interested are invited to submit intent
of oral or poster presentation to Dr. Gareth Eaton, Dept. of Chemistry,
University of Denver, Denver, CO., 80208 for EPR papers and to me for
NMR papers.



243-39

FACHBEREICH CHEMIE
DER PHILIPPS-UNIVERSITAT
Dr.Stefan Berger

r Fachberelchh Chemle - Lahnberge - D-3350 Marburg 1 T Lahnberge - Postfach 1929

D-3550 MARBURG 1 -
Professor B.L.Shapiro

Department of Chemistry Telex: 4 82 372
Texas A&M University |

College Station _

Texas 77843, U S A ‘ den  1:11.1978

L _
1313 . . R
C "C Spin Coupling Constants Additive Or NOT ?
. . . 13 .13 ', .
The current interest in vicinal C 7C spiln coupling con-

stants in the literature prompts me to communicate the

following result.We have measured the bFidgeheod bridgehead
. 13C130 spin coupling constant in 4-methyl-bicyclo(2.2.2)-

octane-1-carboxylic acid ethyl ester labelled at bridgehead 4

with '3c:

%K.'%C>36 '31:

cH \

3. = 12.2 He

By simply adding the spin coupling constants transmitted

1) - 2)

via identical pathways one would have expected 17.4 Hz .
That the experimental value lies significantly below that
expected from theory cannot be due to substitution in the

4)

rear lobes" are now questioncble3’4) we interpret this effect

sense of Wroy3) or Barfield ’/.Since"multiple impinging

as NMR evidence for through space interaction between the
bridgehead carbon atoms in the bicyclo(2.2.2)system as
shown by ESR by Schleyers) and Kawamura

Sincerely yours

b

Telefon (064 21) 28 ..5520 e
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1) J.L.Marshall, TAMU 235,33
- 2) M.Barfield,I.Burfitt and D.Doddrell,J.Amer.Chem.Soc. 97,2631
(1975) '
3) V.wray, ibid. 100,768 (1978)
4) M.Barfield,TAMU 239,27
5) ©,J.Krusic,T.A.Rettig and P.V.R.Schleyer,J.Amer.Chem.Soc.
94,995 (1972)
6) T.Kawamura,M.Matsunaga and T.Yonezawa,ibid. 100,92 (1978)

Cont'd. from p. 243-41

1) J. Phys. Chem., 75 (1971) 1901. 2) Acta Chem. fcand.,Z25 (1971) 2635

3) Tetrahedron, 91 (1971) 4583 4) Ibid., 23 (1973) 2269
5) Thesis, Lund 1974 6) J. Magn. Kesonance, 31 (1978) 5.
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()

Professor B.L..  Shapiro
Department of Chemistry

Texas A and M University

College Station, Tx 77843 U.S.A.

Dear Professor Shapiro,

My doctoral research concerned hindered internal rotation in
ureas and various aspects of their adduct formation with metal halides,
especially SbCl (1-5 and references therein). A problem which was
unresolved at the time was the height of the barrier to internal.rotation .
in tetramethylurea. Reaxamining the problem with the aid of 3C T -
measurements (6) led to an estimated 3 6v of c:a 95 Hz at 25 MFZ and
a AG# of 6.1% 0.1 kecal/mole, corresponding to a 3¢ T, of = -150 °c.
Since our low-temperature setup has lately been improved, it was of
course interesting to confirm this through bandshape studies. In a

7
10 % solution in 4:1 CHF01”/Acetone -d; the following 3¢ spectra were
o

recorded:
’ C”’ \ 9G.p;’ C”J —
o : CHy” Ne4, —
/36 28 o0 MM o | FIHE
s S
-/32 ‘

They correspond to a AG% of ® 6.3 kcal/mole at - 138 °c. Although there

is a slight difference between the TTp— and‘bandshape—based data, the
agreement is quite satisfactory, conuidering difficulties in accuratel,
neasuring differences between 1/T1p and 1/T, when ‘I/T1 is large (6), as

in the present case. - Interestingly, the increase in barrier height

upon SbCl- adduct formation (= 5 kcal/mole) is almost the same for a
trisubs tltuted urea (2,3) as for the tetrasubstituied urea (3,6), sugge st\J‘
ing that steric interactions between ub01c and the methyls are not severe.

Yours 51ncerely,

Pelpe S

Cont'd. Botton of p. 243-30 ' Poater S++ilhe
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Hunter College

* OF THE CITY UNIVERSITY OF NEW YOHk i 695 PARK AVENUE, NEW YORK, N.Y. 10021 , DEPARTMENT OF CHEMISTRY

(212 570-5664

November 15, 1978

Dr. Bernard L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Dear Dr. Shapiro:

Beginning 1 January 1979 a postdoctoral position will be available
in my laboratory. Our research focusses on applications of natural-
abundance 19N NMR spectroscopy to organic and bioorganic structure
elucidation. Areas of current interest include characterization of
alkaloids and other pharmacologically important materials; structure -
chemical shift relationships in model compounds; and characterization

: of molecular electronic effects on chemical shifts of saturated and

7 unsaturated nitrogen comgounds. We are especially interested in ex-
ploring the utility of 15N NMR in establishing molecular geometries,
particular the geometry of ring fusion at nitrogen.

NMR spectra %ge determined with a JEOL PFT-100 spectrometer which
is optimized for N operation. In addition, a proposal is pending
before NSF for a superconducting system whlch if funded, is expected
to be in operation by next fall. -

A solid background in organic chemistry, some experience with

FT NMR, and familiarity with principles of NMR chemical shifts are
1mpoxu;nt attributes expected of interested individuals. The salary,

. which is derived from grant funds, is $10,800 - $12,000 per year

- depending on level of experience, "and liberal frlnge benefits are
provided. Interested applicants should send a curriculum vitae,
publications list, and two-three letters of recommendation to me at
the above address. Hunter College is an affirmative action-equal
opportunity employer.

Sincerely yours,

Tde Liclde

Robert L. Lichter
Associate Professor
N Chairman

RLL: jd
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GRUPPO LEPIITL .. .

N
anno di fondazione 1868
sede in Milano . capitale sociale L. 29.363.000.000
trib Milano N. 22048 . C.C [.A. Milano 95669
Research Laboratories
Via Durando, 38
20158 Milano, Italy
20124 Milano . Via R. Lepetit, 8 destinatario:
teletoni: 2??7 . imarurb.-: 279735.6.7
tetox 2054 Lopoti | Milano Professor B.L. SHAPIRO
conto corrente postale N. 3 1w Department of Chemistr‘y )
casella postaie 3698 . 20100 Milano : Texas A&M Um'ver‘sity <
REGISTERED College Station
SPECIAL DELIVERY TEXAS 77843 - U.S.A. .
nostro riterimento- Department Of PhySica] Chen“. Stry data: . Mi ] ano 1] November 24 H ] 978
Title: IONIZATION OF 3 AND 4-SUBSTITUTED RIFAMYCINS BY ]H NMR SPECTROSCOPY
Dear Professor Shapiro, —

We have been investigating the conformation and physical behavior of
some rifamycins in non polar and polar media using PFT ]H NMR at 270 MHz and
the results of this study will appear in the literature (]).:Here we want to
anticipate an interesting result obtained on rifampicin (1) and 4-N-dimethyl
amino-4-deoxy rifamycin SV (2) whose structuresare reported in the figure.

The ionization constants pKa] and pKa2 in water solution of 1 are 1.7
and 7.9 and are attributed to OM at C-8 and N-4' of piperazine, respective]y(z)

- the- values for 2 are 0 and 10.8 and are attributable to OH at C-8 and N
at C-4. Both 1 and 2 exist in water solution as the zwitterions.
- In the table are reported the chemical shifts of 1 and 2 in CDC13 and
D,0. Comparison of the data in the two solvents shows a similar trend for

2
most of the protons and will be rationalized (]). However,it is noteworthy

?

in 1 the paramagnetic shifts of N—CH3 and CH2-3',5' by passing from CDC]3
to DZO' This does not occur in 2 for the two non equivalent methyls of
N(CH3)2 . These data show that in D20 both 1 and 2 exist as internal salts,

whereas in CDC]3 2 but not 1 exists as internal salt. \:?”.
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These conclusions are in agreement with what found by infrared (3) and
can be rationalized by the higher ApKa value between the two functions in

2 than in 1.

Yours sincerely,
E. Martinelli lG1ron1

References

1) E.Martinelli, P.Gironi, G.G.Gallo, to be published.
2) C.R.Pasqualucci, A.Vigevani, P.Radaelli and N.Maggi, Farmaco, Ed.Prat.,
24, 46 (1969).
3) P.Ferrari and G.G.Gallo, Farmaco Ed. Sci. » 30, 676 (1975).




1

Table - 'H NMR data of rifamg cin (1) and 4-N-dimethylamino-4-deoxy rifamycin SV (2) at 270 MHz in
CDC15 and D,0 at pD = 6,(conc. 107> M).
1 2 1 2
PROTON CDCI3 D,0 CDCI4 D,0 PROTON CDCI3  D,0 CDCI3 D,0
NH 12.00 - 8.40 - H-26 1.37  1.21 1.4 n.d.
OH-1 n.d. - n.d - H-27 3.48  3.55 3.38 3.51
OH-4 n.d. - n. - H-28 5.10 5.14 5.25 5.35
OH-8 n.d. - n.d. - H-29 6.20 6.37 6.18 6.33
H-13 1.80 1.81 | 1.83  1.86 H-30 2.07 2.04 2.08 2.04
H=14 2.22 2.10 2.13 2.07 H=-31 0.88 0.93 0.85 0.95
H=17 6.42 6.50 6.23 6. H-32 1.02 0.96 1.05 0.95
H-18 6.60 6.98 6.43 6. H~33 0.60 0.6) 0.57 0.45
H-19 5.92 6.21 6.02 6.08 H-34 -0.30 -0.24 -0.08 -0.04
H-20 2.33 2.40 2.4 2.3 H-36 2.95 2.04 2.00 2.07
H-21 3.78  3.83 | 3.70  3.78 H-37 3.05 3.05 3.10 09
OH-21 3.43 - 3.66 - CH=N 8.28 7.90 = =
H-22 1.72 1.88] 1.75 1.9 H-2'6" 3.1 3.2 = =
H-23 3.03 3.12 3.03 3.1 H-335' | (2.5 )[3.2] = =
OH-23 3.60 - 1 3.66 - NCH{ [2.33) 1 2.92] = =
H-24 1.55 1.38 1.75 1.9 H-3 - - 8.80 8.44
H-25 4.93 5.09 4.92 5.02 N(CH,) , - - 3.07:3.19 [3.28;3.39
n.d. = not determined.
(/ s (i,f (i )

Sy-€v¢
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH
" BETHESDA, MARYLAND 20014

Building 2, Room B2-02 November 29, 1978

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

College Station, Texas 77843

Dear Professor Shapiro:

As the owners of a Varian HR-220 superconducting solenoid,
we have been concerned with the helium boil-off rate and

the annual cost of keeping the system running. We have
talked to representatives of Oxford Instruments and Nicolet/
Cryogenics Associates about the possibility of building a new
dewar for the Varian magnet and changing the leads and pro-
tective circuits to a more modern design. The objective is
to reach a boil-off rate such that no more than one monthly
£ill of 25 1. of helium would be required, in addition to a
nitrogen fill every two weeks. The cost of such a modifi-
cation is estimated to be between 10 and 14 k$.

/\\ The purpose of this letter is to inform all owners of Varian
HR-220 and HR-300 magnets of our discussions and to ascertain
their interest in such a conversion, By combining some of
these conversions we may be able to get a better deal on
dewars and spread the initial engineering cost over several
systems,

We would appreciate hearing from.interested individuals, with
the following information:

« Type of system

« Serial Number

. Present He consumption

Present N consumption

Degree of interest in such a conversion
At what point in time.

. Comments

O Ok W

We are interested in making arrangements for conversion of
our own magnet soon, so we would appreciate prompt replies
by mail or phone (301-496-1024) to Rolf Tschudin,

Sincerely,

Edwin D. Becker, Rolf Tschudin
Laboratory of Chemical Physics
National Institute of Arthritis,
Metabolism and Digestive Diseases
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Prof. B.L., SHAPIRO

Texas A, & M, University ns. nie.ES/nd
College of Science

College Station, TEXAS 77843

' 1
Object: Quantitative F.T. Hnmr determination of end groups

Ny bl

III) -~

in polycarbonates from Bisphenol A (BPA)

Dear Prof. Shapiro,

Polycarbonates are usually prepared
by interfacial polycondensation.,The process is carried
out in two stages: 1. the phosgenation stage with pro-
duction of oligomers; 2., the polycondensation stage.
The chemical groups usually present as chain ends are
the following onesl);

H o
0C00 OH; II) - 0CO0 “ ococl
@
RO TR

- 3,

The hydroxyl group (I) is due to the unreacted phenoxide
or to hydrolysis of chloroformates; the chloroformate
group (II) is due to the reaction of phenoxide with
phosgene and the last one (III) is due to the reaction
of the chain regulator (usually phenol or t.butylphenol).
For all these groups (R= C—(CH3) ) we have performed
nmr quantitative methods which have good sensibility and
reliability. In fact the resonance position of t.butyl
group is slightly different (0.35 ppm upfield, with
CDCl3 as sclvent) from that one of the methyls of BPA

(d =" 1,67 ppm).
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FOGLIG N.

The underlined protons of structure 1 give absorbance

in the region 6.6+¢6.8 ppm as high field part of a complex

AB pattern, well separated from the broad complex band
centered at 7.2 ppm of the aromatic protons of the chain.

The quantitative determination of chloroformate end group

is done indirectly taking into account the amount of the

OH group before and after hydrolysis,

A very simple method of hydrolysis of the chloroformate

has been defined, just using DMSO as a cosolvent with CDC1l
It is well known?) that DMSO promotes nucleophilic reactions,
particulary hydrolysis. We have used this catalytic ability
of DMSO (in presence of water) in alternative to the conven-
tional water solution hydrolysis catalized by amines, in
order to achieve the quantitative UV determination of OH

and OCOCl groups. . 2)
On the other hand we have found that the well known reaction
of ArCOCl group with DMSO can be advantageously used for the
quantitative measure of the chloroformate group.

In fact, in absence of water, the arylchloroformates react
exothermically in a few seconds, according to the following

path:
0
H
C .
Ve ~ -
ArOCOC1 + DMSO —» [Ar -0 0 ] C1 —+ ArOH + CO_ + CI1CI.SCH
é+ 2 2 3
H\. 7N\ ‘
cH CH,

The final result in both cases (with and without water) is

the production of the OH group. The esteric linkages in the
polymer chain are not affected. This reaction gives the
possibility of a fast determination of phenolic and chloro-
formate groups on the same nmr sample, simply adding DMSO-d6.
The quantitative results via nmr are favourably compared

with the data obtained by indipendent measurements such as
those by UV and by potentiometric titration of Cl after
hydrolysis of the O0COCl group. The sensivity of the nmr
methods is quite good. One t.butyl phenyl and one OH group
can be estimated over more than 700, 300 ripetitive BPA

units, respectively., The OCOCl group has a lower sensitivity
as it is determined from the difference of two OH values.

The nmr methods let us to obtain reliable determination of

the amount of the different terminal groups in the two

stages of the process, The values of number average molecular
weight Mn determined by this way are more accurate than those
obtained by other physical-chemical methods (osmometry and

gel permeation chromatography). The Mn values of a set of
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FOGLIG N

experimental products compared with ﬁw data obtained from
gel permeation chromatography measurements , give a ratio
ﬁw/ﬁn in the range 1,5#1.7. This value is clearly lower

than typical data found in literature3) for polycarbonates

(My/M_ > 2).

Yours sincerely,

E. Santoro, F. Campadelli, F. Visani

o)

References

1) Z. Dobkowski, Z., Wielgosz and B. Krastkl "Angew.Makr.
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HowarRD UNIVERSITY

WASHINGTON, D. C. 200059

DEPARTMENT OF CHEMISTRY

November 13, 1978

We have recently been funded for & Nicolet NT-200 NMR spectrometer at
Howard. We will be replacing the HA-100 that we currently use with the new
system. If anyone 1s interested in purchasing all or part of the HA-100
we are interested in any offers.

Sincerely yours,

Carlyle B. Storm











