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NDEPENDENCE MALL WEST PHILADELPHIA, PA. 19105, U.S.A. TELEPHONE (215) 592-3000

SABLE ADDRESS: ROHMHAAS TELEX 845-247

AEPLY TO:

RESEARCH LABDRATORIES
SPRING HOUSE, PA. 18477
{215) MI 3-0200

(215) CH 2-D400

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

August 23, 1979

College Station, Texas 77843

COMPANY

Re: 13C Chemical Shifts for Alkoxy Substituted Tricyclo [5.2.1.02>6]Decenes

Dear Dr. Shapiro:

Recently we had the opportunity to examine the 13C-NMR spectra of
mixtures of alkoxy substituted tricyclo [5.2.1.02:%]decanes and ~-decenes in
CDC1, (See Figure 1). We were able to assign most of the 3C chemical shifts
from comparisons of the alkenes and their respective hydrogenated analogues and
by calculation using chemical shifts of the parent tricyclo [5.2.1.02-%] decanes!
and appropriate substituent effects.2 The 13C assignments are given in Table 1.
We also make the assumption that the alkoxy substituent is in the exo position.

Compounds Tike 3 and 4 were made via addition of the appropriate alcohol

to the double bond of dicyclopentadiene.

Under the conditions of this synthesis,

the predominant isomers were 3 and 4 in a ratio of 1:0.37, respectively. Thus,
the most favored isomer has the double bond in the three position. Minor com-
ponents corresponding to the endo ring versions of 3 and 4 were not assigned.

HLMcP/pgm
Attach.

H H
3

Figure 1

R = ~CH3 or -CH,CH,0H

Sincerely,

/7f<{m1//ﬂAdéiz:;:;;*‘c

H. Lee McPeters



13¢ Chemical Shifts 3»% of Alkoxytricyclo [5.2.1.02:8) decanes and -decenes

TJable 1

R = -CH,
CARBON 1 2 3 4
c-1 44.8 (d) 45.9° 44.5 (d) 47.1 (d)
c-2 43.5 (d) 46.0 (@)6  51.3 (d) 39.3 (&)
c-3 31.8 (&) 26.45(:)+ 131.0 @) 39.0 (n)F
-4 27.9 (t) 28.8 132.1 @F 1319 @
c-5 . 32.1 (o)F 27.2 (0t 390 (o 1318 @
c~6 47.8 (d) 44,4328 43.4 (d) 55.3 ()8
c-7 39.5 (d) 40.6 56 41.8 (d) 39.3 ()
c-8 38.9 (t) 33.3 (¢) 39.3 (0™ 39.3 (o)
c-9 83.6 (d) 79.3 (d) 84.0 (d) 83.4 (d)
c-10 28.9 (t) 39.9 (t) 28.3 (t) 28.3 (t)
c-11 55.9 (@) 55.5 (@) 55.8 (q) 55.3 (q)
R = -CH,CH,OH
EARBON 2 3 4
c-1 45.1 (d) 46.1 (d) 44.9 (d) 47.5 (d)
c-2 43.4 (d) 43.9 (438  51.3 (4) 39.2 (d)
c-3 1.7 0 263 0F 1310 @ 39.1 (o)
-4 27.8 (t) 28.5 (¢)  132.1 ()7 131.9 (d)
c-5 320 (007 271 @ 391 (0 131.9 (a)
c-6 47.6 (d) 46.3 (4 % 43.3 (4) 55.2 (d)
c-7 39.4 (d) 40.6 (d) & 41.7 (d) 39.2 (d)
c-8 38.9 (t) 33.5 (r) 39.2 (0" 39.2 (0t
c-9 82.4 (d) 78.1 (d) 82.8 (d) 82.1 (4)
c-10 28.9 (¢) 39.8 () 28.3 (t) 28.3 (¢)
c-11 61.6 (t) 61.6 (t) 61.5 (t) 61.5 (t)
c-12 69.7 (c) 69.3 (t) 69.7 () 69.3 (c)

References and Footnotes

1.

K. Nakagawa, S.

Iwase, Y. Ishii, S. Hamanaka, and M. Ogawa,
Bull., Chem. Soc. Japan, 50, 2391 (1977).

the same column.

Signal multiplicity was not determined.

Tenative assignment.

N. K. Wilson and J. B. Stothers, Top. Stereochem., 8, 1 (1974).
8. in ppm, & TMS = 0.

Chemical shifts market with * and ** are interchangeable within

Signal multiplicities are in parentheses.
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BROCK
UNIVERSITY

REGION NIAGARA

Department of 416/684-7201 Glenridge Campus

Chemistry St. Catharines,
Ontario L2S 3A1
Canada

September 5, 1979.

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

Dear Dr. Shapiro:

Direct observation of the microbial hydroxylation
of testosterone by CMR

As part of our programme of investigation of the
mechanism of the microbial hydroxylation of steroids,
we have considered using CMR to search for transient
intermediates. We have been able to monitor the
hydroxylation of 19[!3C] -testosterone by Rhizopus
arrhizus at both the 6R and llo positions in the
following way.

OH




Incubation of 3 mg of 19-[!3(C]~testosterone and
40 uL of DMSO with 2 mL of a spore suspension of
Rhizopus arrhizus and 150 yL of D,0 in a standard
10 mm tube was carried out over a period of 3 days.
Signals were observed which corresponded to C-19 of
starting material (8§ 17.5 ppm), together with
C-68~-hydroxylated (8§ 19.3 ppm) and C-lla-hydroxylated
(6 18.4 ppm) products. Isolation and tlc analysis at
the conclusion of the incubation revealed that both
68 and lla hydroxylated products were present.

We have been unable to observe signals in a
similar incubation carried out with mycelia of
R. arrhizus, presumably because the steroid becomes
rapidly membrane bound, but are currently working on
this problem.

Sincerely yours,

m ,27%) Tt

H. L. Holland G. J. Taylor . B. Jones

P.S5. Please credit this contribution to the account
of Jack M. Miller of our Department.

P.P.S. The work was done on a Bruker WP-60 at 15 MHz.
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The
University
~ Of * THE COLLEGE OF
Connectlcut LIBERAL ARTS ANSSCHéGNCES

Department of Chemistry

STORRS, CONNECTICUT 06268

POSTDOCTORAL POSITION (Jan. 1, 1930)

NMR in Oriented phases: NIH funded research on the
molecular dynamics and supramolecular organization in
liquid crystals.

NMR lineshapes and relaxation times will be utilized
to extend the current descriptions of conventional
mesogens to new classes of polymeric liquid crystals
of both thermotropic and lyotropic types.

Candidates should demonstrate experience with
contemporary NMR techniques and forward the following
information to the undersigned before 1 November.

1. Curriculum vitae

2. Reprints/preprints

3. Name, address, and telephone #
of two references

Starting date: January 1, 1930 (possibility of renewal
for second year).

Professor E. T. Samulski

Dept. of Chemistry U=50

University of Connecticut
Storrs, CT 06268 USA

The University of Connecticut is an Equal Opportunity
Affirmative Action Employer.

‘)
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Since the methyl groups have comparable Ty values, their relative
ratio can be used as the temperature indicator. A calibration

curve was constructed and given in Fig. 1. The plot is linear,
as expected: :

(enol) _ l) _
°9 Tetoy = 797 ¥ ('T 1.866

The precision in this method is +1°C. This method is relatively
easy to use and is particularly suitable for high temperature
work where the precise temperature must be known.

Please credit this contribution to Dr. Freeman's
"account".

Yours very truly,

%"b %“—f/
H. N. Cheng

Analytical Division

References

1. H. J. Schneider, W. Freitag and M. Schommer, J. Magn.
Resonance, 18, 393 (1975)

2. S. Combrisson and T. Prange, ibid., 19, 108 (1975)

3. D. W. Vidrine and P. E. Petersen, Anal. Chem., 48,
1301 (1976)

4. J. J. Led and S. B. Petersen, J. Magn. Resonance, 32,
1 (1978) -

HNC:gtg

By
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STANFORD UNIVERSITY
STANFORD, CALIFORNIA 94305

STANFORD MAGNETIC RESONANCE LABORATORY (415) 497-4062

(415) 497-6153

August 30, 1979

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

RE: Fifth Annual Stanford Conference on Molecular Structural Methods in
Biological Research

Dear Professor Shapiro:

The Stanford Magnetic Resonance Laboratory is announcing the Fifth
Annual Stanford Conference on Molecular Structural Methods in Biological
Research which will be held November 19 and 20, 1979, at the Fairchild
Auditorium at Stanford University. The conference will be devoted to recent
advances in the solution of biological structural problems by spectroscopic
and crystallographic techniques, with a special emphasis on protein struc-
ture and dynamics.

Anyone wishing to register or receive further information should con-
tact me at the letterhead address or call at 415/497-6270. A registration
fee of $30.00 is required and includes the cost of a banquet dinner to be
held on November 19. Closing date for registration is October 26, 1979

Sincerely,

/46.&;/ (/U C‘?L/Q“/
Alice Walker

Conference Coordinator

TN



o

{J
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FREIE UNIVERSITAT BERLIN FU BERLIN

Fachbereich Chemie (FB 21)
institut fiir Organische Chemie (WE 02)

Dr.K.Roth 11-9-79

Freie Universitét Berlin,
FB 21, WE 02, TakustraBe 3, 1000 Berlin 33

Prof.B.L.Shapiro

Department of Chemistry
Texas A&M University

College Station, Texas 77843

Dear Prof.Shapiro:

Inexpensive Synthesizer for Audiofrequencies

In some spectrometers (VARIAN FT-80) the decoupler frequency can only
be varied in a continuous way by modulating the basic decoupler
frequency with an audiofrequency. Some double resonance experiments
(selective population transfer, tickling) require a highly stable
requency which has to be locked to the master clock of the spectrometer.

In these cases VARIAN recommends a commercial frequency synthesizer.

In the German Journal 'Elektor' we have found a very simple circuit
for an audiosynthesizer which is a very inexpensive alternative to a

commercial product. The principle of operation is illustrated in fig.1.

By substituting the crystal oscillator (fig.2) and the corresponding

divider by a simple 1:10,000 divider, the conventional 1 MHz output of
the master clock can be used to generate a very stable audiofrequency.

For a range from 1 Hz to 9999 Hz suitable for most applications one

can omit IC 13,14 and S1 and connect pin 12 of IC 12 directly with

pin 4 of ES1.

A copy of the full article (in German) is available upon request.

Sincerely Yours,
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We also noticed that at the high pulse repetition rate of a selective
train, the 26.3 volt power supply for the transmitter output stage
became unstable. To stabilize the supply, it was necessary to add

more filtering. This filtering consisted of 10 uf, 0.1 uf capacitors
across the 26.3 volt supply and further filtering of the reference
diode CR9 (schematic No. 87-144-718) by 1 uf and 0.1 pf capacitors.

A 0.1 uf capacitor was also added to the 35 volt supply to reduce noise
generated at the higher repetition rate. The capacitors used for
filtering were 50 volt ceramic or 35 volt tantalum because of their
stability and frequency response.

v e.l _J:j L”_J_ cr 9
asv o\ o ;
T csi
Olpf g Y INYTSO @
J -
T 1 1
°'|I“'~F ',OMf <139 ‘——'QHO
Al» Ol Ol
: 4 4 N



These modifications resulted in a improved pulse shape even at pulse
widths of 2 pus. This improved pulse combined with third sideband
excitation and appropriate placement of the transmitter has allowed
us to achieve selectivity of at least 5 Hz. The software used was

the "Selectex" program supplied by Varian. We hope this is of
interest to other FT80A users.

Also, our thanks to Mr. Art Backer of Varian for helpful conversations.

Yours sincerely

Wl %éz//m.z/& W wﬁﬁ/f u_Z/

Kenneth Keymel James Whitefield
Industrial Laboratory Industrial Laboratory
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INDIANA 4, () &

UNIVERSITY

PURDUE Ittt @ NI at INDIANAPOLIS

university & U%

PHYSICS DEPARTMENT ( 38th Street Campus * Downtown Campus )
1201 East 38th Street » 46205 « (317) 923-1321

September 6, 1979

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

College Station, TX 77843

TITLE: Line Shape for Fast Exchange and Slow Motion
Dear Professor Shapiro:

The problem of how to treat NMR Tine shapes when the assumption
Te . << Tg ) is no longer valid has been previously treated(l)
correlation exchange

from the point of view of a single line (collapsed doublet?) with a line

width derived from a correlation function compounded of a molecular correlation
time t. and a chemical exchange time t,. A general theory which is valid

when t. < 1, but does not require a totally collapsed line and includes

effects arising from the entire system is simply formulated. The essential
point in the derivation is to note at what ?ognt in the general theory of

NMR Tine shapes in the presence of exchange‘?/ is the condition (r. << 7,)
used. It is seen to be in the assumption that between exchange co%]isions
the spin density matrix equation has the form

oa = -1lHag,pal + Rre1,a Pa | (1)

where R is the relaxation operator first obtained by Wangness and Bloch(3)
and for extreme narrowing

R = AO ém e_t'/Tc dt' = AoTc = Ro (2)

If the condition T << Te is removed the defining equation for R must include
the finite time "t" elapsed between exchange collisions and so now

R = Ao il).t e—t'/‘rc dt' = Ry(1 - e—t/’rc) (3)
Solving Eq (1) in the form p,(t,t,) where t, is the time of the last
exchange event one has the usual exchange averaged result
. e—(t‘to)/Te

palt) = s ——r—p(t;to) dto (4)

—00 e

and then taking the time derivative of Eq (4) using R as defined in Ref (3)
one obtains exactly

- , I 4
pa = =i[Hy, opl* ROy -;;(OA - Peol) ‘ (5)
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where p.,1 is evaluated in Ref (2) for a variety of exchange processes.
Rep]ac1ng Eq (2) by Eq (3) in Eq (1) and then carrying out Eq (4) and the
time derivative leads to the modification of Eq (5) which is

z — — — T
p = -i[Hy, pal * Rop - %;(pA - Peo1) * ;g-Rpcol + higher order terms in t./t,  (6)

Eq (6) is our final result. The assumption of extreme narrowing can of course
be dropped and the more general R used. Space does not permit a discussion
of the added effects on the line shape arising from the new term in Eq (6).

1) A. G. Marshall, J. Chem. Phys. 52, 2527 (1970).
2) J. I. Kaplan and G. Fraenkel, J. Chem. Phys. 94, 2907 (1972).
3) R. K. Wangness and F. Bloch, Phys. Rev. 89, 728 (1953).

ely yours, /;7,
/ Nt

J ome I. Kaplan

P.S. Please credit this contribution to the account of Durgu Rao (B.D. Nageswara Rao).
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FACULTEIT DER WISKUNDE
EN NATUURWETENSCHAPPEN
KATHOLIEKE UNIVERSITEIT
NIJMEGEN, NEDERLAND

Uw kenmerk Uw brief van

Onderwerp

Postdoctoral position available

Dear Dr. Shapiro,

From January 1st we have a postdoctoral position available in our high

LABORATORIUM VOOR FYSISCHE CHEMIE

Toernooiveld N
Nijmegen \,
Telefoon (080) 55 88 33

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

College of Science

College Station, Texas TT843

U.5.A.

Ons kenmerk

UL565/dB/aw Datum September 3, 1979

resolution solid state NMR group. We are focussing our attention to organic N

polymers and are interested, among others, in structural effects, influence

of composition and internal movements of the polymer on relaxation times (T;,

Ti0, To, TD). Two instruments stand to our disposal, operating for proton

resonance at 60 and 180 MHz. High resolution !3C spectra are obtained by

using proton enhanced NMR, combined with magic angle spinning.

Familiarity with NMR and/or polymer chemistry is desirable. The

salary is F 3400 - F 4400 per month depending on level of experience. Those

interested should send a curriculum vitae, publication list and addresses of

two persons, willing to give a letter of recommendation.

(W.S. Veeman)

Sincerely Yours,

(E. de Boer) W



94.085

Uw ref.:

Qnze ref.:

Koninklijke / Shell-Laboratorium, Amsterdam

Shell Research BV,

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

College Station, Texas 77843

U.S.A.
Amsterdam, 31st August 1979
Postadres: Postbus 3003
Tel. via telefoniste (020) 20 9111
AG-T9.053 Tel. rechtstreeks (020)

Hr/Mw

Dear Professor Shapiro,

\\1/
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High field (7.05 T) '3c NMR using cross polarization and magic angle spinning

Please accept our apologies for this very tardy contribution; we will not
waste valuable newsletter space with extended excuses!

We are in the process of installing a Bruker CXP-300 spectrometer with
cross polarization and magic angle spinning capability for 13C NMR of

solids. The two attached examples of spectra illustrate both the advan-
tages and disadvantages of a 300 MHz spectrometer for such experiments.

Figure 1 shows & spectrum of camphor, where owing to the high field,
resonances F and G are separated. In previous CP-MAS spectra by investi-
gators using lower fields, these two peaks have never been resolved.

Figure 2 shows a spectrum of hexamethylbenzene. Magic angle spinning is,
of course, employed in these experiments to spin out any chemical shift
anisotropy broadening the lines. The higher the magnetic field, however,
the greater the broadening, and hence the faster the spinning speed must
be to completely average out the interaction. At 300 MHz it may be that

we cannot always spin fast enough, and the HMB spectrum (with 2.4 kHz MAS) .
displays spinning sidebands. (It is of interest to note that the sidebands

are of varying intensity owing to the inherent anisotropy of the incom-
pletely averaged aromatic peak.)

Trusting this missive renews our lapsed subscription,

Yours sincerely,

KONINKLIJKE/SHELL-LABORATORIUM, AMSTERDAM

Gary H“?ﬂ Uerok zyz/aw @%@, D.G Cittoas
G.R. Hays A.D.H. Clague R. Huis D.G. Gillies™

*On sabbatical leave from the Royal Holloway College, London.

Shell Research B.V. Badhuisweg 3, Amsterdam-N.
Gevestigd te ‘s-Gravenhage Telex: 11224 ksianl

Telegram : Konshellab
H.reg. Amsterdam 111841
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Spinning (as judged from position
of sidebands) is 2.4 kHz.
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<Z» DOW CHEMICAL US.A.

MICHIGAN DIVISION

MICHIGAN DIVISION MIDLAND, MICHIGAN 48640

September 10,1979

JOB OPPORTUNITY

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

Dear Barry:

There is a good opening here in the Analytical Laboratories
for an NMR spectroscopist. Emphasis is on technique develop-
ment and interpretation of spectral data to solve problems in
research and production. Time is allotted to the development
of new technology.

Current instrumentaticn is XL-100, FX-60, and EM-390. We are
searching now for high field/high sensitivity and high resolu-
tion solids instruments to be acquired soon.

The Analytical Laboratories is a department of about 200
technical people and NMR is located in the Instrumental Analy-
sis Group. We deal with all aspects of industrial chemistry, and
with Dow locations throughout the world.

Preferred applicants will have Ph.D. or equivalent background
in nuclear magnetic resonance. Genuine interest in prcblem
solving, innovation, and development of new technology are
essential.

V4
Please send a resume and letter to:

Dr. G. L. Kochanny, Jr.

Dow Chemical U.S.A.

Analytical Laboratories, 574 Bldg.
Midland, MI

or give me a call at (517) 636-5330.

Dow Chemical U.S.A. is an equal opportunity employer.

Jefgjyz%tgeeschen

Analytical Laboratories
574 Bldg.
Midland, MI "48640

JPH/bjh

AN OPERATING UNIT OF THE DOW CHEMICAL COMPANY
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Professeur PIERRE LASZLO Institut de Chimie
Université de Liége
Sarr-Tilman par gqooo  Liége 1, Belgzque

Professor B.L. Shapiro

Department of Chemistry

Texas A&M University

College Station, Texas 77843 September 10, 1979

59

Solvent Isotope Effect in ““Co nmr.

Dear Barry,

With a ca. 15,000 ppm range for chemical shiftsl, 5900 nmr is a

sensitive means for studying solute-solvent interactionsz'3. One has to be
careful however to minimize temperature gradients in the sample tube, because
of the large temperature dependence of the chemical shifts4’5.

We have measured the variation of the chemical shift for K, Co(CN)¢
(0.1 M) in H20-D20 mixtures. There is a Tinear dependence of the shift upon S
mole fraction of DZO’ pointing to the absence of preferential solvation. The
magnitude of the solvent isotope effect is 1.10 + 0.05 ppm, with a high-field
shift in D20 as compared to HZO' This observation is consistent with weaker
hydrogen-bonding of Dzo 6 to the nitrogens in the CN ligands.

We have made sure that the measured chemical shift difference does not
originate in a significant difference in magnetic susceptibility between Tight
and heavy water. The temperature coefficient for our samples is ca. 1.6 ppm per
degree : spectra were recorded at 310 K, each sample was allowed to equilibrate s
to this temperature for 30 mn.

This work, which was done in collaboration with Dr. Armel Stockis,
will proceed now to examine deuterium solvent isotope effects for a series of
organic solvents.

With best personal regards,
Cordially yours, (L

téZ/ﬂ[_/{‘

Pierre Laszlo
PL:nd
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N
K/

Department of Pure and Applied Chemistry
University |

Thomas Graham Building,
of Strathclyde 295 Cathedral Street, Glasgow G1 1XL Tel: 041-552 4400
Tth September, 1979,
Professor Bernard L, Shapiro,
Department of Chemistry, . =
Texas A and M University,
College of Science,
College Station,
Texas 77843,
US4,
Slow H/D exchange in NaBH, at high pH.
Dear Barry,
For sometime now we have been using & D,0 solution of sodium borohydride -
containing NaOH as a tune-up sample for '!'B work on our PFT 100 machine,
as the FID is quite characteristic, The solution is best if freshly
made, but out of laziness I have successfully used the same sample for
several weeks now, To my surprise on rumning the sample recently I
found that_‘the spectrum contained, besides the expected 1l:4:6:4:1 quintet
due to BH, , a series of satellite peaks forming a 1:3:3:1 quartet of
1:1:1 triplets,
This pattern is due to BH3D_. Now as far as I know, exchange of deuterium
for protium in borohydrides in alkaline solution has not hitherto been
reported, although the more stable cyanoborchydrides [BH3(CN)] does undergo
exchange at low pH, -
The reaction is so slow as to be useless for meking NaBD, for example,
(on the other hand by reporting it I can satisfy the prompting of your X
recent green! reminder and maybe I can report on BH,D, for my ngx‘t b
contribution! ). For the record the coupling constants for BHsD are _
Jog 80.7Hz (same as in BH, ), Jppy 12.4 Hz, The chemical shift of BH,D
ig 0,14 p.,p.m, upfield of BH, , :
Kind regards,
Yours sincerely,

N\

Won

Dr, P, Bladon,
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School of Chemical Sciences

Urbana, I1linois 61801

September 11, 1979

(217) 333-3374

Professor B. L. Shapiro
Department of Chemistry
Texas A & M University
College Station, TX 77840

Dear Barry:

High-Field NMR Postdoctoral Positions.

There will be several postdoctoral openings in my group beginning

next Spring. We currently have "home-built' widebore supercon FT spectro-
meters operating at 360, 220 and 150 MHz ('H) frequencies, with SST and
"magic-angle' capabilities for multinuclear studies of solids and liquids.
Projects are available in the following areas:

1.

NMR of membranes, using ?H, !3C and 3!P NMR. Emphasis is on protein-
lipid interaction and the study of glycolipids.

NMR of proteins and protein crystals, using *H, !3C and 57Fe NMR.

Work involves '‘magic-angle'' and magneto-orientation experiments, and

is aimed at solving the problems of the '3C chemical shift nonequivalences
seen in native proteins, crystal vs. solution structures, and the

dynamic structures of protein crystals.

. . . . + .
Laser-NMR, involving 4 CIDNP experiments with an Ar 1on laser.

Systems of interest include soluble proteins and membrane-associated
polypeptides.

Metal-ion NMR, especially of photochemical solar-energy conversion
systems. Work will involve synthesis of a variety of organometallic

compounds and multinuclear NMR studies.

Applicants should submit a curriculum vitae and list of publications,

and must arrange for three letters of recommendation to be sent to:

Professor Eric 0Oldfield

School of Chemical Sciences
University of 11linois at Urbana
Urbana, IL 61801 USA

Yours sincerely,

(o Lt

Eric Oldfield
Assistant Professor
of Chemistry
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The University of Manitoba

Department of Chemistry
Winnipeg, Manitoba
Canada R3T 2N2

September 12, 1979.

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

Dear Barry:

<l

A Perpendicular Conformer of 2-Hydroxythiophenol

As an old hand at the coupling constant game, the following may amuse

you.

The title compound has been discussed before in. terms of planar forms,

A
1l to 3. Intuitively, one would pick 2 as the most stable. Now, if

you "stop" the intermolecular proton exchange of a 3 mol % solution in

- H- H
H 144\0 |
g
1 2

CC24, you find that "eve
nmr spectrum at 305 K.

shifts are consistent on

&

—0

plane approximately perp
ST0~-3G M0 calculations c
greater than 95% is in f
tied up in this way, the

understandable.

3

rything is coupled to everything'" in the lH
The magnitudes of the couplings and the chemical
ly with form 4, in which the S-H bond lies in a

H

O

4

endicular to the benzene plane. Extensive
an be used to support the conclusion that
orm 4. Of course, if the polar O-H bond is

absence of extensive self-association is

()
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Princeton Univcrsity DEPARTMENT OF CHEMISTRY

PRINCETON, NEW JERSEY 08544

September 12, 1979

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

Texas A&M University

College Station, Texas 77843

Dear Professor Shapiro:

31P NMR with 1 C Preamps

As many of our instruments become older and more finicky,
we find ourselves frequently in a position of being unable to
convince the purse-strings-that-be to spend money on replacement
parts, and so must often improvise with what we have. Our
XL100 consumed its 3lP observing preamplifier in a display of
smoke that would chill the heart of any NMR spectroscopist.

The cost/benefit factor for replacing it was a subject of
debate until we discovered that one can observe 3lP signals

(CW and FT) using the 13C observing and locking preamp, retuned
to match the 31lp transmitter matching network and insert, with
no loss of S/N or resolution, surprisingly. We have been

doing this now for about 2 years, with no problems at all, and
hope this arrangement proves useful to others who find them-
selves in a similar predicament.

I hope this contribution will serve to reinstate our
subscription to the TAMU NMR Newsletter after a long hiatus.

Sincerely,
Y. |
<é§;1ul4%€2/Uﬁ:aZ;¢é( /
ry W. Baum*
Daniel R. Nordlund

MWB/bwe

—~.
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whose activation parameters are also listed in Tab, 1. The latter

result from a feinvestigation of the temperature dependend spectra

of III dissolved in toluene-ds. A complete line shape analysis in- -

cluding the vicinal coupling constants was performed: The activation \_ -

parameters (c, f, Tab, 1) agree with earlier results [1] and in addi-
tion the activation entropies were calculated with Binsch's program

DNMR3 in a modified version [2] . Furthermore COT-bis(allyl)-zir-
conium (II) (dissolved in toluene-ds) was studied between -60°C

and -105°C at 270 MHz (c, f. Fig. 1). At temperatures below -100°C

two broadened signals are observed at § = 2,94 (W1/2 = S4 Hz) and

£ = 2,14 (w1/2 = 35 Hz); these resonances are assigned to the anti-

and syn-protons of II, Again the assigment is based on the larger
(smaller) vicinal coupling of the anti- (syn)-protons with the meso-
proton, The procedure for the line shape analysis was the same as for I
and the exchange rates are listed in Fig, 1 and the activation

parameters in Tab., 1. The thermodynamic data reveal different pro-
perties for I, II and III, Significant differences in behaviour have
also been found in the CIDNP experiments for I and II on the one hand
and for III én the other hand [3] . The large differences in as? are
of spezial inerest.

R
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Hf(d1l)y (I) Zr(all)y (III) | COT-7r(all) o (II)
PENTAN . Tol Tol
AH¥  Keal/mol 6.1 + 0.5 14,7 + 0,5 8.7 + 0.3
AS# e. U.. -5|6 t 3.1 +1g|o i 2.3 +3.3 i 1.5
Table 1
References

[1] E. G. Hoffmann, R, Kallweit, G, Schroth, K, Seevogel,
W, Stempfle and G, Wilke, J. Organomet, Chem,, 97(1975)183

[2  TAMUNMR, 208(1976)22

Gﬂ R. Benn unpublished results

R, Benn and G, Wilke, J., Organomet, Chem.,, 174(1979)C38

Yours sincerely/

Kl @M

Dr, Reinhard Benn

fost Dy

Professor Ernst G {Doffmann
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CONCORDIA
UNIVERSITY

DEPARTMENT OF CHEMISTRY

September 14, 1979

Dr. Bernard L. Shapiro
Department of Chemistry

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

Dear Barry:
NMR SPECTROSCOPIST POSITION

A regional NMR Centre js being established in Montreal. It will be
equipped with a Bruker WH-400 multinuclear superconducting magnet spectro-
meter, and will be Tocated at the University of Montreal. The institutions
involved in setting up and operating the Centre are the University of Montreal,
McGiTl University, the University of Sherbrooke, and Concordia University.
Service will be provided to universities and industries in Eastern Canada.

Highly qualified applicants are invited to apply for the position of .
laboratory manager for the Centre. A strong background in FTNMR is essential _
and candidates must have a Ph.D. in chemistry. Familiarity with electronics
and small computers would be an asset. Furthermore, the candidates should be
dynamic and have demonstrated a capacity for personal initiative.

Responsibilities will include: nmr service, user operator training,
consultation, collaboration, spectrometer maintenance and coordination of
repairs as well as day-to-day administration of the laboratory. The position
will be at the professional level and will command a starting salary between
$21,000 and $25,000 depending on qualifications. The anticipated starting
date is February 1, 1980.

A knowledge of French is an asset but is not a condition of employment;
the selected candidate will be expected to learn enough basic French to
communicate with users in about one year.

Applicants should send a resume and three letters of reference to:
Dr.M. St-Jacques, Department of Chemistry, University of Montreal, Montreal,
Quebec, H3C 3VI.

Best regards,

Yours sincerely,

Zateml
o

/ K/
L.D. Colebrook R :
LDC/ac Professor of Chemistry

SIR GEORGE WILLIAMS CAMPUS
1455 DE MAISONNEUVE BLVD. WEST
MONTREAL, QUEBEC H3G 1Ms8



Prof. Dr. R. Kosfeld D-4100 Duisburg, 06.09.1979
Physikalische Chemie BismarckstraBe 90
Universitdt Duisburg Telefon: 0203/392319/320

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

TX 77843 USA

Computer Link Between Cyber 175 and Nicolet 1080

Dear Barry,

Most FT-NMR-Computers are not suited for complicated spectra manipula-
tions as both their size and number of available peripherals is too
small.

Furthermore, the required programs are written in languages which can
be used only in connection with larger computers. In order to perform
an analysis of high-resolution NMR-Spectra it is therefore necessary

to transfer the spectral data to a larger computer, using punched cards
of punched tapes as intermediate storage.

This time-consuming procedure can be avoided by linking a FT-NMR-
Computer to an accessible larger computer (mainframe). Such an alter-
native is illustrated by I. D. Gay in TAMU NMR Newsletter No. 244;

the author describes the coupling between a Nicolet 1080 and an IBM 370
computer.

Some time ago we have coupled our Nicolet 1080 with a Cyber 175, using
an entire computer network as link. This kind of connection which

proved to have additional advantages, was suggested by spatial arguments.

The coupling between the Dietz Computer and Nicolet 1080 has been
accomplished by using an RS 232 interface in the usual manner in which
this kind of interface is applied to terminals.

Viewed from the Dietz Computer this interface represents a terminal in
a time-sharing operation system. The advantage of such a procedure is
that no special software has to be written for the operating system.
Therefore, the Nicolet 1080 offers all the possibilities which are
usually given to the user of such a terminal:

253-36
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- access to the whole periphery of the computer system

- storage and loading or programs and spectra

- edition of programs in various languages O

- starting the programs in the Dietz Computer with spectral data

- measurements at the spectrometer with Nicolet 1080 while the
program is running

- blocking and admission of answer from the programs

- starting of programs in the CYBER from the spectrometer board
by using the RJE-connection (Remote Job Entry)

- automatic transfer of spectral data or output of results to the

- CYBER, to the poolcomputer, to the terminal computer or to the
spectrometer board.

The hardware used is a standard RS 232 interface at the Dietz Computer;

the second interface, placed on the I/0 board of Nicolet 1080 (RS 232)
had to be further developed.

This was done in such a way that the information flow between Nicolet
1080 and the Dietz computer is partially controlled by the hardware
and no information can therefore be lost. A data transfer with 9600
Baud is possible.

A Small program had to be written for the Nicolet. It consists of two
parts:

1. Communication with the computer-network (command KO)

2. Data transfer (command TA)

Both commands can be found in the 1ist of commands of the FT program.
About 600 Byte/sec can be transfered.

We conclude with the remark, that this kind of coupling which uses
an RS 232 interface and Tinks the Nicolet to a computer instead of a
terminal can be accomplished with any kind of computers.

Best regards,
Yours sincerely

7Sl

(R. Kosfeld) (E. Schulz)

()
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Laboratorium voor Technische Natuurkunde

Prof. Bernard L. Shapiro
Texas A&M University

College of Science
Department of Chemistry
COLLEGE STATION, Texas 77843
U.S.A.

Uw kenmerk Uw brilef van Ons kenmerk Datum Delft, Lorentzweg 1

13th September 1979 Doorkiesnummer (015) 78 4058

Onderwerp

Remarks about separating the various orders of MQT transitions

Dear Professor Shapiro,

The time a chemist is only concerned about the ordinary single quantum transitioms
in a magnetic spin system will probably soon be gone. This, because multiple
quantum transitions (MQT) contain a lot of rich and extra information about the
topology of the energy level diagram, and also can give extra information about

the relaxation process (1).
—Recording MQT spectra on a modern spectrometer can easily be done by generating

the pulse sequence of Fig.la for a set of values t ., and performing 2D Fourier
transform on the obtained data matrix, as has been described by Ernst and co-workers
(2). A projection of such an absolute value 2D spectrum gives a 1D MQT spectrum
which contains lines corresponding with all transitions in the spin system. There-
fore such a MQT spectrum will be more complicated than the corresponding 1 QT spec-
trum. In practice it can even be hard to detect which line belongs to which order
of transitions. However, there are several methods to solve this problem:

I. One can make two MQT spectra with slightly different irradiation frequency
Aw. Knowing that the MQT lines of order p then will be shifted p x Awin
the MQT spectrum (2), one can in principle detect which resonance line cor-
responds to which order. In practice this method will be time consuming and
difficult because also intensities of the resonance lines will change if the
r.f. offset is varied.

2. One can make the offset frequency so large that different orders do not over-
lap. In this case a high sampling rate along the t;—axis is needed which
gives an unnecessarily large data matrix or a poor resolution. Also H;-
amplitude can be a problem if the offset frequency is large.

3. Combination of several sequences shown in Fig.la but with phase-shifted pulses
can give each order of transitions separately (3). This method gives ex-—
cellent results, but a complicated phase-shifter is needed and much data space
on disc is required if the results of the phase-shifted experiments have to be
combined afterwards. A minimum of N experiments is necessary to separate N
orders of MQT's.

4, MQT's of order p can also be selected by applying a pulsed field gradient

along the spinning axis of the sample during a time T in the evolution period

and a time pT at the beginning of the detection period (Fig.l!b) (4). This

method can be performed quite easily, does not require extra disc storage

space, but gives a S/N loss because magnetization components of order not equal

to p are simply destroyed.

Algemeen telefoonnummer T.H. (015) 789111
Correspondentieadres: Postbus 5046, 2600 GA Delft 781044

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

Dear Dr. Shapiro:

Postdoctoral fellowships tenable at the Naval Research Laboratory
are awarded annually through a competition under the auspices of the
National Research Council. There are 15-20 of these throughout NRL
awarded annually at a stipend of about $19 K; renewal for a second year
is often made. Applicants must be citizens of the United States. As
the complete application must be in the hands of NRC by January 15th,
and as the competition is great, prospective applicants are advised
to begin preparation of proposals, etc. as soon as possible, Materials
may be obtained from the NRL, NRC, or from the undersigned.

The Laboratory also has a program for visiting faculty members
on sabbatical or leave, under the provisions of the Intergovermmental
Personnel Act (IPA). Depending on the circumstances, supplemental or
full support may be available, An IPA agreement may cover any period
from a few months to two years. Allowances are provided for moving
expenses, travel to scientific meetings, etc.

Three spectrometers are available: a JEOL FX60 Q, a liquid state
double resonance spectrometer which uses the J coupling to polarize the
nuclei, and a solid state 13¢ spectrometer with magic angle spinning.
Limited multinuclear capabilities are available for high resolution and
solid state relaxation studles. There 1s an EPR spectrometer and purchase
of an ENDOR machine is planned. Developmental work on an NMR imaging
spectrometer will begin this coming year.

Current interests include: a) analysis, mechanical properties and
other basic studies of structural polymers; b) characteristics of
energetic materials; c¢) NMR imaging in solids; d) electroactive materials,
e.g. (SN)y, polyacetylene and graphites; and e) the analysis of molecules
chemisorbed on surfaces. We invite letters of inquiry which outline the
applicants interests.

) Sincerely,
W.B. Moniz, A.N, Garroway and C.F. Poranski

Code 6110 (202-767-2323)
(polymers, energetic materials, imaging)
a

,%\LQ/(,&)

H.A. Resing
Code 6170 (202-767-2025)
(electroactive polymers, graphites, and surfaces)

1

iy

()



The Open University,

Walton Hall, 253-42
Milton Keynes,

MK7 6AA.

Telephone Milton Keynes 74066 (Switchboard)
Milton Keynes 63606  (Direct Line)

THE OPEN UNIVERSITY

September 10, 1979

Professor Bernard L, Shapiro
Department of Chemistry
Texas A and M University

College Station, Texas 776843, U.S.A.

Dear Professor Shapiro

15N nmr studies on Hydrazido(2-) Complexes of Molybdenum and Tungsten

Following our work on dinitrogen-15 complexes of Mo and W,! we have been studying
the hydrazido(2-) complexes which represent an intermediate stage in the reduction
of M=N, to ammonia, The Table gives the '5N chemical shifts and coupling constants
together with some values for related compounds, The assignment of the terminal
nitrogen ('5NF) resonance at relatively high field is established by measurement
of lJNH' The ﬁ-nitrogen resembles amide nitrogen? in being deshielded as compared
with nitrogen in hydrazines,3 and this can be attributed to the near planarity of
the NH, group in M=NNH, and in amides. which allows deshielding of the

nitrogen (as of carbon in amides4) by m—o circulations which are of lower energy

than the o-o¥ circulations in pyramidal hydrazine groups.

Like the chemical shift of the F—nitrogen. the coupling constants in the M=NNH,
groups resemble those for comparable planar groups (such as amides) rather than
those for hydrazines (Table), Similarly. our NN coupling constants of about 10
Hz agree with the values predicted by Schulman and his co~workers® for NpH, with
both nitrogens planar. as opposed to values of -2 or =3 Hz predicted for pyramidal
nitrogen, These relationships are in accord with the Schulman theory. whereby

a lone pair on (pyramidal) nitrogen gives a positive contribution to the Fermi
contact term which tends to cancel the negative contribution from the bonding
electrons, It seems likely then that 1J(NH) in'the hydrazido(2—) group is

negative as ior formamidej} on the Schulman theory. 1J(NN) is positive.

This work was done in collaboration with Joseph Chatt, Martin Fakley, and Ray
Richards of the ARC Unit of Nitrogen Fixation. University of Sussex, and with

Ian Stenhouse of PCMU Harwell., Oxfordshire: an account will appear in the Journal
of Chemical Research,
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TABLE continued

E-lSN spectra measured in CH2C12 solution at 18.24 MHz unless otherwise described. dppe is Ph2PCH2CH2PPh2.

-3
E-Positive downfield. 15N shifts measured relative to external CD3NO2 ligquid containing [Cr(CHBCOCHCOCH3)3] (30 mg dm 7);
19

3 .o
F shifts relative to CFC13; lP shifts relative to P(OMe)3. £ No signs have been determined, except as indicated.

o
=

f .
Confirmed in 19F spectrum, — 8-quin=guinolin-8-olate,
. g , h 1 . . i 15 ,
O is trans to N—NH2. = Cl is trans to N—NH2. — Ref.3b; J(NH2) estimated from the given spectrum. = Ref. 6 ; N shifts
acidified .
measured relative to saturated NH4Cl(aq), for which we assume &-353. 2--S. Bulusu, J.R. Autera and T. Axenrod, J.C.S. Chem.

Comm., 1973, 602, X Ref. 10. l4N double resonance measurements, originally referred to NOB- for which we
‘l-Ref. 2. Shifts reported

. . . d
In parentheses, spectral resolution in Hz. — Proton spectrum.

4
assume 6-6. 1 N coupling constants converted to 15N values by |J(15NX)/J(14NX)| = 1.40.
cidified m 15

relative to saturatedz§H4Cl(aq) for which we assume 6-353. N in natural abundance:resonant species is [14’15N2H5]+,

. n 15 . +
exchanging. — Ref. 2. N shifts referred to "8 mole per cent" acidified NH, (ag) for which we assume &§-358.

4

References

1. J. Chatt, M.E. Fakley, R.L. Richards, J. Mason and I.A. Stenhouse, J.Chem.Research, (8), 1979, 44, and refs. therein.

2. R.J. Chuck, D.G. Gillies and E.W. Randall, Mol.Phys., 1969, 16, 121.

3. (a)- R.L. Lichter and J.D. Roberts, J.Amer.Chem.Soc. 1972, 2&1 4904; (b) T. Yavari and J.D. Roberts,
J.Amer.chemiSoc,11978, 100, 4662.

4}' J. Mason, J.C.S. Faraday II, 1979, Zé, 607.

5. J.M. schulman, J. Ruggio and T.J. Venanzi, J.Amer.Chem.Soc., 1977, 99, 2045.

6. P.S. Pregosin and E. Steiner, Hely.Chim.Acta, 1976, 22, 376.

7. O.R. Chambers, M.E. Harman, D.S. Rycroft, D.W.A. Sharp and J.M. Winfield, J.Chem.Research, (S), 1977, 150.

8. T. Axenrod, P. Mangiaracina and P.S. Pregosin, Helv.Chim.Acta, 1976, 59, 1655.
A

Yours sincerely, /»
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CONSIGLIO NAZIONALE DELLE RICERCHE

ISTITUTO DI CHIMICA DELLE MACROMOLECOLE

20188 MILANO,..... ]. z._'..g...'.z..g_ .................

Via Avronso Oomrr N. 12
Taw. 20.28.83 ~ 20.80.97 ~ 20.896.04 =~ 20.87.81

20.52.78 - 20.64.82 - 28,60.71 ~ 28.53.10

Prof. B.L. Shapiro
Na Tur. Prom: Nueeereorsreoeo Dept. of Chemistry

Texas A&M University

College Station

Texas 77843

USA

Dear Doctor Shapiro,

many thanks for your blue reminders.
CONFORMATION OF URONIC ACID IN GAG

Recently I have been concerned with spec?ra of glycosaminoglycanes GhiGa
such ?%)heparin (1:3) dermatane sulfate (2) and chondroitine sul-
fate

Proton spectra at 270 MHz with digital resolution enhancement can
afford for these biopolymers interproton coupling constants which
indicate the ring conformation of the uronic acid residues.

The relevant numbers are the following:
J J J J

12 23 34 45
Heparin 2.6 5.9 3.4 3.1
Dermatan sulfate 3.0 6.0 3.5 3.3
Chondroitin-4-sulfate 8.0 8.5 9.0 9.0

The data for heparin and dermatan sulfate show that the L-iduronic
acid residue is in the 'Cqg conforﬂation whereas the glucuronic acid
Cy form.

of chondroitin sulfate is in the

Sincerely yours
Ge - Gl
G. Gatti

1) G.Gatti, B.Casu, A.S.Perlin, BBRC 85, 14 (1978)
2) G. Gatt1, B.Casu, G.Torri, J.R. Verc‘TWott1, Carbohydrate Res.
68, C3 C7 (1979) ,
(3) GTGatti, B.Casu, G.K.Hamer, A.S.Perlin, Macromolecules (in press)
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