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FORTHCOMING NMR MEETINGS (Additional 1istings are solicited)

1985 Eastern Analytical Symposium - November 19-22, 1985; Penta Hotel, New York; see Newsletter No. 321, pp. 17-18,
and No. 324, pp. 46-47.

British Radiofrequency Spectroscopy Group - April 9-11, 1986; Oxford University, Oxford 0X1 3QR England; see News-
Tetter No. 323, p. 23.

27th ENC - April 13-17, 1986; Baltimore Hilton; Chairman: R.G. Bryant, Department of Radiology, University of
Rochester Medical Center, 601 Elmwood Avenue, Rochester, NY 14642, 716-275-5541; see Newsletter No. 323, p. 31.

U.S.-Latin American Workshop on Recent Developments in Organic and Bioorganic NMR - July 7-11, 1986; Campinas,
Brazil; see News-Tetter No. 323, p. 50.

1986 Eastern Analytical Symposium - October 6-10, 1986; Hilton Hotel, New York; see page 27.

Suggestions for other types of articles, news items, etc., to appear in the Newsletter would be
welcomed. Please make your wishes known.

A11 Newsletter Correspondence
Should be Addressed to: DEADLINE DATES
Professor Bernard L. Shapiro No. 327 (December) --~ 22 November 1985
Department of Chemistry
Texas A&M University No. 328 (January) ---- 27 December 1985
College Station, Texas 77843 U.S.A.
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Telephone (0223) 66499 DEPARTMENT OF PHYSICAL CHEMISTRY LENSFIELD ROAD
UNIVERSITY OF CAMBRIDGE CAMBRIDGE
CB2 1EP

Professor B.L.Shapiro

Editor, TAMU NMR Newsletter
Texas A & M University

College Station, Texas 77843-3255
U.S.A.

DSS for H.-H. Match for 29Si NMR . 26 August 1985

Dear Professor Shapiro,

In March this year we took delivery of a Bruker MSL 400 multipurpose
spectrometer which we shall use to continue our multinuclear NMR studies of
solids. The instrument is not yet fully operatiocnal.

Continuing our interests in 2981 solid-state NMR1 we wish to wuse
cross-polarisation to gain information on proton-silicon interactions. The
compound originally suggested” for setting the Hartmann-Hahn match, which
is known as Q8M8’ is difficult to prepare and therefore not readily
obtained (Isocommerz, an East German company which is the only source we
are aware of quotes $350 per gram). Instead we have successfully used the
sodium salt of 3-(trimethylsilyl)-l-propane sulphonic acid (DSS) ($7 per
gram from Aldrich, catalogue no. 17,833-7). The spectrum of DSS consists
of a single line at about -4.6ppm from TMS with a linewidth of 40Hz for the
powdered sample. The Hartmann-Hahn match is easily established on a single
shot using a 5s recyle time and 5ms contact time. The accompanying
spectrum indicates the signal to noise we can obtain from 8 scans using a
Bruker magic—angle-spinning double-bearing probehead. '

Yours sincerely,

T.A.Carpenter J.Klinowski J .M. Thomas
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1. C.A.Fyfe, J.M.Thomas, J.Klinowski and G.C.Gobbi,
Angew.Chem.Int.Ed.Engl., 22, 259 (1983); J.Klinowski, Prog.NMR Spectrosc.,
16, 237 (1984)

2. E.Lippmaa, M.Magi, A.Samoson, G.Engelhardt and A.-R.Grimmer,
J.Amer.Chem.Soc., 102, 4889 (1980)
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University of Alberta Department of Biochemistry

Edmonto
,,Eﬁﬁ, n
R

Canada T6G 2H7 : 474 Medical Sciences Building, Telephone (403) 432-5460

August 26, 1985

Professor Bernard L. Shapiro
Texas A & M University
Department of Chemistry
College Station, TEXAS
77843-3285

Dear Barry:

35C1 NMR Transport Studies

We have recently been using 3501 NMR to study the transport of Cl™ in
human erythrocytes. The quadrupolar *°Cl nucleus is an excellent candidate for
in vitro transport studies because it has 4 relatively short relaxation time.
Figure 1A shows the time course of the efflux of Cl1™ from human erythrocytes
initially containing = 140 mM Cl~ inside, but washed free of Cl1™ on the outside,
after the addition of the counter ion H2POy~ to the outside. Fifty sequential
specta are presented, requiring 1000 scans each.

The puzzling feature of these ekperiments, done at a 507 hematocrit, is
that we do not see the signal from the intracellular Cl1~ under the conditions of
the experiment. This is because it is too broad. If we increase the hemdtocrit
to 80%, add the inhibitor DIDS to block transport, add 20 mM Cot? to broaden and
shift the extracellular Cl™, and increase the sweep width we see the spectrum
presented in Figure 1B. Underneath Figure lB is the two line simulated spéctrum
(1C) with the following parameters: '

Av % area
intracellular 2700 Hz 857%
extracellular 280 Hz 15%

The extracellular resonance is normally 10-20 Hz wide in the absence
of paramagnetics.

Apparently the intracellular Cl~ is broadened by interaction with the
high concentration of hemoglobin within the cell.

Best regards,

Ct#ﬁwyt

Carolet?vonﬂe Spread

%/A Pl

Fred Brauer g%
AAONN

Brl n Sykes
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ETH EIDGENOSSISCHE TECHNISCHE HOCHSCHULE
ZURICH :

Institut fiir Molekularbiologie und Biophysik

Professor B. L. Shapiro
HPM-Gebaude , . TAMUNMR Newsletter
Durchwahl-Nr.:  01/377........ i
Telefonzentrale: 01/3774411 Departement (?f Ch?mlStrY
Texas A&M University
_ College Station, Texas 77843

Postadresse:

Institut fiir Molekularbiologie
und Biophysik September 12, 1985
ETH -Honggerberg .

CH-B093 Zirich . . . '
Complete Protein Fingerprints by DQ Spectroscopy

Dear Barry:

At pH values below ca. 6.0 the amide protons of a protein exchange
sufficiently slowly with HO0 to be observed with water-suppression by
continuous selective irradiation. However, some NH-C*H-cross peaks in 2D
correlated spectroscopy (COSY) may be "bleached out"” due to saturation of
C*H-signals under the waterline (1), so that at any given temperature an
incomplete "fingerprint" of the protein (2) is obtained. In contrast, these
missing NH-C*H-connectivities do show up in 2D double quantum spectra
obtained with the same solvent saturation scheme as for COSY. This relies
on the fact that double quantum coherence is excited starting both from C*H
and NH. In terms of product operators the evolution of initial NH-
magnetization in the course of the DQ-experiment (/2 - 7/2 - 7 - 7/2 - /2
- t1 - n/2 - acquisition) may be described as follows (3):

(n/2)g Hr1(r/2)~(x)y=H11(s/2)
INzg - > ~INy —moTmemTeT T > 2INxIqz — [Iny]

(n/2)% (20)5¢l  (n/2)4
where the indices N and a denote the protons bound to N and C%,

respectively. The term in square brackets is eliminated by phase cycling.
The operation (2Q)Se_l stands for the selection of the DQ-coherence by phase

cycling from the mixed zero- and double-quantum order represented by the.

operator. 2IyxI,y. Clearly, this pathway does not depend on initially

available C*H-magnetization. A second,analogous pathway can be outlined -

starting from C*H-magnetization.

A paper has been submitted to J. Magn. Reson. which contains "an
experimental verification of the principles outlined here.

Best regards,

Gottfried Otting Kurt Withrich

‘REFERENCES . -
1. A. Kumar, G. Wagner, R. R.°Ernst, and K. Wiithrich,
Biophys. Res. Commun. 96, 1156 (1980)
2. G. Wagner, and K. withrich, J. Mol. Biol.
155, 347 (1982)

"









13 September.l985

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

Texas 77843

US A

Roche Products Limited - PO Box 8 - 'Welwyn Garden City - Hertfordshire AL7 3AY
Telephone Welwyn Garden 328128 Telex 262098 ROCHEW

Dear Barry -

CALIBRATION OF A HOMONUCLEAR DECOUPLER'

We have recently taken delivery of a new Bruker AM-400, and
have been .testing out the homonuclear decoupler in an effort
to get optimum parameters for NOE experiments. - Our first
experiment (Fig. 1) was designed to test the bandwidth of the

100 -

[Saturation, %

b 50

-
~20 -16 -2 -8 -4 o 4 8 12 16 20 °©

Decoupler offset from peak centre (Hz.)

Figue 1

decoﬁpler at various power levels, marked on Fig. 1 as
attenuations (in dB) of the' low-power decoupler. The spectrum
consisted of a single sharp well-digitized peak; the decoupler
position was moved off-resonance and the height of the resultant
peak was plotted as a function of decoupler offset. Four
scans were. acquired at each frequency.  The results of this
-rather crude experiment are a little disconcerting, for two
reasons. Firstly, as we have observed on other spectrometers,
the bandshape is not symmetrical, so it makes a difference

on which side of a peak the decoupler is placed. Secondly,
and more significantly, the bandshape has 'wings', most
noticeably at * 7 Hz at 43L and * 4.5 Hz at 36L. This “-s3
particular implications for low-power irradiations in ¢ wded

Revistered office 40 Broadwater Road 'Wclwvn Garden Citv Hertfordshire Rezistered number 100674 London
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spectra. To take the worst example, if you wish to saturate
selectively the high-field signal of a pair of signals 6 Hz
apart, the selectivity will in fact be about four times worse
at 43L than at 40L. Finally the inverse relationship of
bandwidth to pulse length is only approximate: 180° pulse
lengths were measured as 0.23s for 43L, 0.11ls for 40L, and
0.037s for 36L. '

Our second experiment (Fig. 2) is described on the Figure.

T 11| o 11
1

Fiqure 2

A power of 40L was used. This gives an accurate measure ,
of the decoupler pulse width, and also shows that the decoupler
has a remarkably low inhomogeneity (at least, we found it
remarkable). '

As a result of these experiments, we use 40L for most of our -
1D NOE experiments, and pre-irradiation times of 2 0.08s .

Please credit this to Tony Thomas's account.

Yours sincerely

Mill

Dr M P Williamson

“ UNION "
CARBIDE

- UNION CARBIDE CORPORATION : P.0. BOX 570, BOUNO BROOK. N 08805

SPECIALTY CHEMICALS DIVISION TELEPHONE: (201] 356-8000

VARIAN_XL-100/12 SPECTROMETER AVAILABLE

Because of the imminent arrival of our new IBM AF Narrow Bore. 360
system and the limited amount of space in our NMR laboratory, our trustworthy
Varian XL-100/12 has become surplus.” Union Carbide Corporation is offering to
donate this spectrometer to any nonprofit organization for the cost of shipping.

The Varian XL-100/12 is equipped with low impedance magnet power
supply, V-4420 high power pulse amplifier, V-4412 probe complete with inserts, Sykes
cassette and Diablo hard disk. It was also in perfect working condition before
shutdown. Anyone who is interested may contact ED HSI at 201/356-8000, Extension

3537.
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THE PROCTER & GAMBLE COMPANY

P.O. BOX 39175
MIAMI VALLEY LABORATORIES CINCINNATI, OHIO 45247

September 19, 1985

Professor Bernard Shapiro
Department of Chemistry
Texas A&M University

College Station, Texas 77843

13¢ solid-State NMR of Stratum Corneum

Dear Professor Shapiro:

We have been using 13C solid-state NMR to study the molecular properties of
pig stratum corneum (s.c.), the outer layer of the epidermis. The s.c.
consists of a corneocyte membrane, with keratin and extended domains of Tlipid
bilayer 1in "the intracellular space, and contains 79% protein and 21% 1ipid by
~weight. '

With a variety of pulse sequences (CP with several contact times, Dipolar
Dephasing, 13¢ T1 discrimination) and MASS, we can take advantage of the
heterogeneity of this system, to observe both the protein and 1ipid
components. To date, we have identified two types of Tlipid signals--a highly
fluid (Tiquid- crysta111ne ?) and an 1mmob11e (gel ?) type.

We have used the following experiments (see attached figure) to study different
components of the s.c. Our observations are summarized below:

A. CP (1 ms contact time) - typical protein spectrum, sharp
: resonance at 33 ppm due to a rigid T1ipid [(CH2)n] (*)
B. CP (15 ms contact time) - attenuated protein signals,
narrow resonances for fluid 1ipid [(CHo), at

30 ppm] (4)
C. Dipolar Dephasing (40 usec) - protein carbonyl,
nonprotonated aromatic, mobile CHy/CHj

Please credit this letter to Fouad Ezra's subscription.
Sincerely,

The Procter and Gamble Company
Research and Deve]opment Department

L) (Mg o Sugoct, fud ) wa

Robert A, Kinsey Charles D, Sazavsky Paul J. Missel
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C-13 CP-MASS |

PIG STRATUM CORNEUM

'

A

1 MS CONTACT

B

15 MS CONTACT

C

" DIPOLAR
DEPHASING
3000 14D.0. 80.0  20.0
PPM

75.46 MHz 13C NMR spectra of pig stratum corneum with
modifications of the CP pulse sequence, on a Bruker CXP-300 with

a Doty Probe, MASS ~4.9 kHz, using a 4.5 usec 90° lH pulse, -
4 sec recycle, 20 Hz exponential multiplication. A) CP, 1 ms ;
contact time, 500 scans. B) CP, 15 ms contact time, 3000 ,
scans. C) Dipolar Dephasing, 1 ms contact time, 40 usec delay, !
500 scans.

)
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National Research Council. Conseil national de recherches
Canada Canada

Division of Chemiistry Division de chimie

Ottawa, Canada
K1A OR6

27 August 1985

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

Antimony-Fluorine Spin Coupling
Dear Barry,

It has not been possible to measure the antimony-fluorine spin

coupling of SbFz from the fluorine resonance spectrum of the ion due to

rapid quadrupolar relaxation. An estimate of J 19p-121gh of 1840 Hz for
aqueous KSbF, was found from the 121gp spectrum (1). In the diagram
there is the fluorine resonance spectrum of a complex of NOSbF, and
hexamethylbenzene dissolved in sulfur dioxide. Both the 19F—lEISb and
19p-123gy spin couplings are clearly visible. Presumably complexing of
NOot with hexamethylbenzene gives a large cation with a diffuse positive
charge and little interaction with the SbFg anion (2). This gives a very
small electric field gradient at antimony and reduces the rate of
quadrupole relaxation sufficiently to observe J 19F-121gh of 1.95 £ 0.002
KHz and J 19F-123gb of 1.05 KHz. The ratio of J values (1.86) agrees
closely with that of the gyromagnetic ratios (1.85). The spectral
pattern is characteristic of coupling to a quadrupolar nucleus with the
outer lines narrower and more intense (3). There is a broad impurity
peak under the low field part of the pattern.

Yours truly,

/o
[

S. Brownstein

(1) E.L. Muettertris and W.D. Phillips. JACS 81, 1084 (1959).

(2) S. Brownstein, E. Gabe, F. Lee and L. Tan. J. Chem. Soc. Chem.
Commun. 1566 (1984).

(3) D.W. Aksnes, S.M. Hutchison and K.J. Packer. Mol. Physics 14, 301
(1968). : '

Bk

Canada
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Sb

Sb

Precision
NMR
SAMPLE
TUBES

Compare our Quality and
Prices with the others. . .

You'll choose New Era for
Utility and Savings.

Samples upon request.
Call or write today.

7

—_

NEW ERA ENTERPRISES

P.0. BOX 425 e VINELAND, NJ 08360
PHONE: 609-794-2005

—_

5MM. O0.D. NMR SAMPLE TUBES

Catalog Comparable
Number Wilmad

— Catatog
Cap Color Numbers

Recommended Use

30-60 MHz: Student use and routine analysis.
A superior disposable tube.
Not compatible with vortex plugs and
coaxial inner celis.

NE-ST5

Red

NE-LS Routine analysis, quality control.
Not compatible with vortex plugs
Yetlow and coaxial inner cells.

NE-M5 90-100 MHz: General research, FT applications.
Compatible with vortex plugs and
Green coaxial inner cells.

220-360 MHz: Research, FT applications.

NE-HS A superior sample tube for ultimate

528-PP resolution and sensitivity,

— 2 Compalible with yoriex piugs and
Biue coaxial inner cells.

10MM O.D. NMR SAMPLE TUBES

Comparable
Catalog Wilmad
Number Catalog
Numbers

Recommended Use

Length
MM

60MHz: Routine analysis. quality control
513-1PP Compatible with vortax pluga. Not
recommended far use with coaxial
inner cells.

90-100 MHz General rasearch, FT applications.
513-5PP Compatible with vortex plugs and
coaxial inner cells.

100 MHz and up: Rasearch, FT applications.
Compatible with vortex plugs and
coaxial inner colls.

NE-H10 513-7PP

Note: Flat baltoms are available al no additional charge. Specily when ordering.
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THLE CIEY UNIVLERSITY
OFF NEW YORK

ST. GEORGE CAMPUS
130 STUYVESANT PLACLE
STATEN ISLAND, NEW YORK 10301

LOLLEG

of The City University of New York
Departmeﬁt of Chemistry ® 695 Park Avenue, New York, N.Y. 10021 ® (212) 772-5330

September 4, 1985

"Tin COSY Experiments

Dear Barry:

In response to.the "pink sheet"” delivered to one of us recently, we'd
like to make two announcements (A,B), one request (C), and one technical
contribution (D). These are as follows:

A) Ruth Stark can now be found in the Department of Chemistry, College
of Staten Island.

B) TAMU is famous (did you know that already?) —- there is even a
restaurant named after it in the Soho area of New York City. We've
enclosed a book of matches for you and reproduced the logo here for
TAMU readers.

(212) 925-275) BAR & RESTAURANT

40 W. B'WAY NEW YORK, N.Y. IDOI!I

C) Please call this account the C.U.N.Y NMR account rather than the
Ruth E. Stark account.

D) Organotin compounds are notoriously messy; they form strange

equilibrium mixtures, cyclize, exchange rapidly among themselves,
and the like, In trying to identify at least some of the

SUNNYSIDE CAMPUS /15 OCEAN TERRACE STATEN ISLAND, NEW Y ORK 1usUi
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compounds/complexes in what we hoped was.a rather straightforward
organotin thiocester but which turned out to have a very complex
119-Sn spectrum, we thought it might be helpful to run some 2D
spectra. Rather than test things out on the. complex thioester we
tested the experiments on a sample of (Bu Sn)ZS. This latter might
be expected to have a single peak in its ?D spectrum, but this turns
out not to be the case. The COSY spectrum (proton decoupled)
contains a minor component of something which shows a classic AX
pattern in the cross-peaks. We've checked for all of the obvious
tin impurities which we might expect to find due to the synthetic
process, and they resonate several ppm away from our AX peaks. A
1-H -~ 119-Sn 2D correlated spectrum only shows tin-proton
connectivities to our main peak, and the proton spectrum looks
"butylish". 1It's a fun puzzle and an intriguing break from the’
other messy spectra which we're used to dealing with, like 2D
spectra of biological polymers.

RuSE i be (e

Ruth E.' Stark ' Michelle S. Broido
College of Staten Island Hunter College
RES:mg

A e e s o e
60 55 50 5 40 35 hlt] 25 20 15 )10 - 5 ] -5 ~10
) CHEMICAL SHIFT
(arbitrary reference)
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‘d“-"""‘r,_
f' 3 DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
~A\C
Ty, Center for Drugs and Biologics Food and Drug Administration

NIH Bldg. 29, Rm. 432 o Bethesda, MD 20205
‘ 10 September 1985

Professor B. L. Shapiro
Dept. of Chemistry

Texas A & M University
College Station, TX 77843

Dear Prof. Shapiro;

INSTRUMENTAL HYBRIDIZATION

Since my last contribution, there have been several Instrumental
developments in the laboratory, and the one which I would like to describe
involves hybridization of. our JEOL GX—-400 with a GE-1280 data system. Our
interests cover both solid-state powder pattern spectroscopy and
high-resolution two—dimensional sgectroscopy. As reported previously (TAMU
313-31), an interim approach for “H spectroscopy was acheived on our GX-400;
however, there were still spectral width limitations. 1In addition, the
two—dimensional portion of our research was restricted in regards to
processing phase-sensitive data due to software limitations, to be corrected
in future releases we are told. Nevertheless, we sought a common solution to
two rather disparate problems. ‘

By "borrowing” the 1280-based digital half of my home-made spectrometer,
and performing some minor GX surgery, with helpful comments from Dan Evans
T (JEOL) and Joe DiVerdi (SKF), the hybridization was acheived. The GX-400
spectometer controls the RF and timing of an experiment; however, the analog
quadrature FID signals are routed out of the GX system and into the 1280 where
they are digitized, signal averaged, and processed by standard NMC—type
software. The surgery required installing a toggle switch (+5V or ground) to
manually instruct the GX to route the data to the (non—-existing) 16-bit
. digitizer, thus providing the analog FID's at convenient connectors, and
tapping out the ADC trigger. These signals are connected to the ADC inputs
and trigger of the 1280. Coherent operator performance is required to write
pulse sequences (phase cycling, etc.) which are complementary in each system
and tell each system to perform the experiment, taking care to start them in
the proper order. Although somewhat inelegant, the system works very well and
will suffice for another month or so until our microVAX II arrives to handle
at least the data processing part of the problem.

As an example of the performance, figure 1 illustrates an
absorption—phase 2DNOE experiment on an ll-base oligddeoxyribonucleotide. The
sensitivity and resolutilon of the GX-400 coupled with the versatility of the
hybridization yield excellent results for these types of studies. Figure 2
illustrates the bandwidth (5 500 kHz) which may be acheived with the GX
receiver, when the audio filters are bypassed (software) and an Explorer
digital oscilloscope (Iinterfaced to the 1280) is used as a digitizer.

Best regards,

Fdy

R. Andrew Byrd
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Fig. 1. Abscrption-phase 1H 2DNCE spectrum

obtained at 400 MHz, 5°C, with a 400 msec mixing

time, final data matrix =512 x 1024

- Fig. 2. 2H powder spectrum of
a-methylmannoside-d. obtained at
61.4 Mz, ambient ta&mperature, using
the quadrupole echo sequence, a
home-made probe, and an external
MITEQ preamp. i ©
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Varian's commitment to excellence in analytical instru-
mentation carries with it another, equally important,
obligation: to offer superior user support as well. The
scientists who choose the world's finest instruments have
come to expect no less.

Support from Day One. Before your Varian instrument
is delivered, detailed pre-installiation information will
guide you in planning your laboratory’s layout and
providing the necessary services.

Applications expertise for the asking. As a Varian
owner, you can tap Varian expertise in your analytical
technique. Varian applications laboratories, located in
strategic locations throughout the world, are staffed with
accomplished scientists ready to help you with your
applications problem.

\

Training to expand your skills. Varian offers a con-
tinuing program of customer training on a variety of
instruments. Courses are carefully structured to address
different experience levels.

Literature to keep you updated. Applications, new
techniques, technical innovations, experiment‘\al trends—
to keep you up-to-date, Varian maintains an “open line”
of print information to its customers. If Varian’s operation,
maintenance and programming manuals rank among the
finest in the industry, its vehicles of continuing informa-
tion are second to none.

Varian Service—an umbrella of professional care.
A staff of highly experienced and thoroughly trained
service specialists backs you up in the U.S. and abroad.
Should you ever need expert assistance to correct an
operational irregularity in your equipment, you have the
assurance that help is on the way on short notice.

ror Val ianﬁ@ﬁﬁﬁ@@mﬁ INSTRUMENTS

For immediate assistance: In the United States call (800) 231-5772 » Or write: Varian, 220 Humboldt
Court, Sunnyvale, California 94089 e In Canada 332 Guelph Street, Georgetown, Ontario L7G 4B5 e In Europe
Steinhauserstrasse, CH-6300, Zug, Switzerland  In Latin America North FCO Petrarca 326, Mexico 5, D.F ¢ In Latin America
South Av. Dr. Cardoso de Melo, 1457/1459, CEP 04548, Sao Paulo, SP, Brazil  In Australia 679 Springvale Road, Mulgrave, Victoria 3170 ...
» In Japan 3rd Matsuda Bldg. 2-2-6 Ohkubo Shinjuku-ku, Tokyo 160 e In the Far East Mandarin Plaza, Rm 1018-20, Tower A, 14
Science Museum Rd., Tsimshatsui East, Kowloon, Hong Kong.

)

C,
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‘ !
GBF Mascheroder Weg 1 D - 3300 Braunschweig I

: Gesellschaft fur
Professor B.L. Shapiro, Biotechnologische

Department of Chemistry, Forschungrnbkﬂ
Texas A & M University, |

College Station,

Texas 77843
U. S. A.

- Ihre Zeichen Ihr Schreiben vom Unsere Zeichen . Telefon Telex Datum:

Wr/ud 0531/6181-0 9526 67 23. 9. 1985
Durchwahi _....3 5.3 ... '

Dear Professor Shapiro,

Much of our work is concerned with the structural elucidation
and biosynthesis of new antibiotics isolated from gliding bacteria.
The introduction of the two dimensional techniques has greatly
facilitated this work, in particular 'H COSY and heteronuclear
shift-correlated 2D spectra are regularly used with great effect.
Recently during an investigation of the biosynthesis of the new
antibiotic sorangicin A with doubly labeled !3C acetate we were
surprised to f£find that the '3C spectrum of the labeled material
was overtly complex. We soon realised that this arose from the
multiple incorporation of acetate into the antibiotic and that
our feeding procedure required modifying. Although the product
gave limited biosynthetic information we were able to demonstrate
the usefulness of '®C COSY 2D spectra for structural work. These
gave direct confirmation of the molecular backbone. In particular
the connections C26 to C27 (see figure) and C32 to C33, which had
been previously inferred from nOe's and long-range 13C—1H~shifF
correlations, were observed directly. A preliminary communication
of the structural elucidation is to be published shortly.

Youré sinceréiy, .§z7
\{‘\/\\ . (

Victor Wray Ro¥f Jansen
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High-field region of the 13C homonuclear shift-correlated 2D spectrum
of labeled sorangicin A. Inset 13¢ spectra are of unlabeled product.

wdd

Soranaqicin A
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Columbia University in the City of New York | New York, N.Y. 10027

DEPARTMENT OF CHEMISTRY : Havemeye! Hail

No Problem with the Subway !

Professor Bernard L. Shapiro
Department of Chemistry A :
Texas A & M University |
College Station, Texas 77843-3255

" September 26 1985

Dear Barry:

1 was interested by a recent contribution (TAMU 322-48) about the
effects of subways on High Resolution NMR. Those of your readers who have
visited the Chemistry Department here at Coiumbia will probably recall that
the Broadway Local (IRT) subway line runs right outside the Chandier g
Laboratory, which is actually on Broadway. The nearest subway station ts
at 116th street and Broadway, a distance approximately equal to the lengtri
of a Subway train. Thus, the trains are probablg accelerating when they pass
our building. :

One of our spectrometers is less than 15_0__r_t. the other three are
between 200-300 ft, away from the subway tracks. However, we have never
suffered from any problem which can be traced to the Subway, despite the
fact that magnetic field changes of +20 milligauss can be observed with a
Gaussmeter. All of our machines exceed th'e'signal/noise and resolution .
specifications guaranteed by their various manufacturers, though 1 should '
note that we have been able to install all our magnets in rooms that do not
suffer from vibration. : : :

The probable reason why the measured magnetic field changes, which
correspond to +85Hz for proton NMR, do not produce noticable effects on
the resolutlon or stability of our spectrometers is that superconductmg ,
magnets act as highly efficient first-order magnetic flux stabilizers. Other
people probably understand this better than I, but I believe the explanation |
runs something like this:- If you change the magnetic field experienced by 2
coil of wire, this produces an emf (the basic principle of an electrical '
generator) but a superconducting coil cannot support anemf. Since the
reistance is zero, because of V =1 R, then the voltage must be zero, as
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long as the coil remains superconducting. The net result of this is that the
current flowing in the superconducting coil instanteously changes to
compensate the external applied magnetic field. Now of course, this is only - .
a first-order compensation, so the distribution of the current may change to
cause changes in homogeneity, but our experience shows that large ‘
ferromagnetic objects such as gas cylinders etc. cause far geater problems
than the Subway.

. One might expect the Subwag to contribute to the size of T noise in
2-D experiments, however- we have never been prevented from using any 2-D
experiment because of Tynoise. In'common with many other chemists, we
routinely measure NOE difference spectra and can reduce the size of the

~cancellation artifacts to about 1% if we try hard enough.

_ I appr'ec_iate‘ that this was a very simplistic explanation of the effects
of external applied magnetic fields on high resolution NMR spectrometers,
and I would be grateful to any of your readers who can make a better job of
this than I, but the take-home message is that we have no problem with the

- subway.
( J\[\\\ 1 w(«\v(

C.d. Turner

- OMICRON BIOCHEMICALS INC.

Specialty Stable lsbtopes For Biomedical Research

Omicron Biochemicals is a research and development oriented biotech firm specializing
in the manufacture of stable isotopically-enriched carbohydrates and their
derivatives. If your research involves the use of compounds site-specifically enriched
with ’ carbon- 13 ‘ '
' carbon-12

hydrogen-2

oxygen-17

oxygen-18, _
~ we can help you. Omicron stocks a number of common lobeled sugcrs In addition,
we péerform custom synthesis, and are equ;pped fo handle large-scale (>50 g)
preparations. We are proud of our high quality, compefmve prices and personal
customer service. Call us-we listen. Write us - we respond.

_ 607-257-0376  Ordering
19 SPRUCE LANE, ITHACA, NY 14850 S eae707  Techmionl
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RIER/mi - Department of Chemistry
Texas A&M University
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E. COSY

Dear Barry, .

The resolution attained nowadays in phase-sensitive 2D correlation specﬁra
is sufficiently high to permit the simultaneous determination of numerous codp-
ling constants from a single COSY spectrum. There are however two inherent ﬂimi—
tations which render the actual measurement difficult: (1) Peaks belonging to
the same multiplet are likely to overlap for complex coupling networks,
(2) Small coupling constants may be burried underneath the experimental ]inewﬁdth.

A modified experiment "exclusive correlation spectroscopy" or briefly the
E. COSY technique, presents en efficient remedy to remove the mentioned obstacles.
E. COSY restricts, for weakly-coupled spin syétems, coherence transfer to take
place exé]usive]y between connected transitions in the energy level diagram.
The basic pulse sequence is identical to the one for multiple-quantum-filtered
cosy: | |

et @ @kt > |

and the experiment may be understood as a combination of MQ-filtered COSY speétra
of different orders. The highest order to be used in the combination dependsion
the coupling networks. A pQ-filtered spectrum mdst be included only if a paﬁr
of coupled spins is expected with at least p-2 common coupling partners. In l
practice, it is normally sufficient to combine pQ- f11tered spectra for p=2, 3
and 4 with the relative weights 1:2:4 . In terms of the individual exper1ment?
s(B) with the phase shift B, the following linear combination leads to the su?-
pression of crossteak multiplet components which correspond to correlations bet-

ween non-connected transitions:
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"s(E. COSY) = 5-5(B=0°)-3.41-5(45°) +5(90)°-0.59"5(135°)

+ 5(180°) - 0.59-5(225°) +5(270°) - 3.41-5(315°%) ,

whereby the coefficients are effected either by a variable scan number or by

numerical weighting.

Fig.1 illustrates a procedure for constructing E. COSY cross-peak multiplet
patterns by means of the I]—I2 cross-peak in a four spin system I]IZI3I4. The
active coupling (here J]Z) leads to the basic square pattern which occurs 2
times where n is the number of coupling partners common to I] and 12. The figure

assumes that J]3XJ23>>O and J]4XJ24<<0.

Fig.2 shows an excerpt from a 300 MHz E. COSY spectrum of the cyclic deca-
peptide antamanide. The HB]—Ha crbss-peak shown originates from the Pro8 resi-
due. This is a particularly clear case where all four square patterns are well
separated. The four framed regions were projected onto the horizontal axis,
and the resulting traces are shown on right of the figure. The-3JOLB coupling
constant can be determined as the relative displacement of the traces 1 and 3,

—~ or 2 and 4. In analogy, 4Jay is determined by comparison of the traces 1 and 2,
or 3 and 4. The corresponding coupling constants involving HB (i.e. ZJB1B and
3J81Y2) are also contained in the figure, but because of the higher digita?
resolution in the W, dimension they should be extracted for maximum accuracy
from the cross-peak multiplet in symmetrical position with respect to the diagonal.
The assignment of the two bassive coupling constants 3Jd82 and 4JaY2 is not
evident from the HB]-Ha cross-peaks alone bgt can be determined by analysis of
additional cross-peak multiplets of the Pro~ spin system.

A preliminary communicatfon describing E. COSY will appear soon in the
Journal of the American Chemical Society, and a more detailed account is in

preparation.

Best regards.

~Sincerely yours,

0.W. Sgrensen 1 " C. Griesinger R.R. Ernst
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CENTRO DE INVESTIGACION DEL IPN

APARTADO POSTAL 14-740
MEXICO 14, D. F

Telex: 017-72826
DEPARTAMENTO DE QUIMICA

Scptember 20, 1985

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

U. S. A. 77843

A '®C nmr study of tryptophan
Dear Professor Shapiro:

Careful evaluation (see table) of '3C nmr data for tryptophan' reveals
controversial assignments of C-4, C-5 and C-6. 1Initial data of this
biologically important molecule were ‘assigned? based on the study of

the parent indole and their monomethyl derivatives?® A further a551gn-
ment of tryptophan methylester® was extrapolated From 5- deuter01nd01e
More recently, data derived for 3-'3C- enriched tryptophan® and INDO
calculations’ were published.

We now report an independent assignment of these three carbon resonances
to settle down the controversy using 4-deuterotryptophan. Such isotope
incorporation was achieved® by external photodeuteration with Pyrex-fil-
tered UV1ight from a 400-W high pressure Hg lamp. In our hands, immer-
sion irradiation using a low-pressure 110-W Hg lamp provided the desired
compound.

Comparison of the spectra of the normal compound with those of the
4-deutero analogue is depicted in the figure. The C-4 resonance 1is
assigned in the PND spectra from the disappearance of the signal at
118.4 ppm. C-6 is evident from the gated-decoupling experiment, since
the original double doublet (1J = 158.4 Hz; 3J = 7.1 Hz) at 120.6 ppm
looses the long-range coupling constant upon deuteration at C-4. The
remaining of the three signals under controversy is C-5, which appears
at 118.2 ppm in the spectrum of the non-deuterated molecule. It under-
went the typical two-bonds upfield shift to 118.0 ppm in the deuterated
sample.
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%our(f)

Atom from1(a) fromz(a) from4(b) from6(c) fromé(d) from7(e) fromg(f)

C-2 127.6 124.8 123.5 124.3 126.2 127 .1 124.2 124.2

C-3 nr 107.2 109.9 109.5 108.6 107.9 109.6 109.4
C-3a 121.8 126.3 127.4 127.3 127.7 128.3 127.3 127.3 -
C-4 124.5 118.7 118.5 118.3 119.5 119.9 118.3 118.4

C-5 120.5 121.7 119.1 118.3 120.5 121.3 120.8 118.2

C-6 128.9 119.1 121.6 120.9 123.1 123.9 118.2 120.6 '
c-7 114.3 111.6 111.5 111.4 113.0 113.8 114.4 111.4
C-7a 138.6 135.1 136.4 136.3 137.4 138.0 136.5 ‘136.3

(a% in D20; (b) in CDClz for tryptophan methylester; (c) in DMSO- défor
3-13C-labelled; (d) in D0 for 3-13C-labelled; (e) in H,0; (£) 1q DMSO-d6

for

~ O

nr; not reported.

4 - deuterotryptophan
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Our small-bore 500 never +alls out of lock due to these
fluctuations though I have to say that we don’'t do 2D rumns on small
molecules which might be more sensitive to fluctuations than the HZO0
solvent work that we specialize in. A new Varian XL3I00 that is!about
8 M from the compactor and is used for all kinds of runs has never
shown problems that we have attributed to field fluctuations.
Therefore I am skeptical that they represent an insuperable problem,
and suggest that variations in experiences may be due to variations
in spectrometers. Researchers with problems might look at the way
their lock system works. :
I am hardly an expert in commercial NMR systems, or feedback
systems, but can suggest the following: Aside from obvious parameters
such as signal/noise and offset or offset instability in the lock
detector, there are several things to check. The relative gain|of
the lock signal that youw look at (absorption) compared to the |
(dispersion) signal that is fed back to the field offset is one.
These should be reasonably well in guadrature. Another variable is
the roll-off characteristic of the output amplifier which in ow; case
is an op-amp integrator with a resistance R in series with its
feedback resistance C with time constant RC= .4 sec. This time
constant should probably be optimized for the lock solvent and be of
the order of its relaxation times(?). There are whole books written
on feedback systems and one could probably do better thanm this. | Our
system generally is used with 10%Z D20 in water but can go as low as
543 it uses Cryomagnet Systems probes in which the proton ceoil is
double tuned for lock.
Stabilizing a system with feedback against slow fluctuations
ought to be easy. Maybe the subway—induced fields fluctuate moré
rapidly than those we have, but the magnet eddy currents should slow
them down to a large extent. If the problem really can’'t be solived
at the spectrometer there are other possibilities. A gaussmeter such
as I described could be connected to a DC amplifier and a coil sround
the magneét in such a way as to buck the fluctuations. A physicist
colleague who has these subway problems (near Paris) in connectilon
with high resolution electron scattering believes they can only be
explained as due to distributed ground currents due to finite track
resistance. This suggests obvious modification of the subway, but a
high level of understanding of the source of the problem ought to
exist before proposing expensive modifications. An even better
approach would be for the instrument makers to eliminate the lock
entirely, which ought to be possible; an array processor ought even
to be able to analyze each FID for dynamic as well as static field
variation, and correct for it. Until such time, if you are shopping
for a new NMR and have fluctuations, consider ways to simulate these
during the demo, by doing calisthenics with a big hand held magnet,
for example. Or bring a DC power supply and a big coil.

We also have no known problems with either instrument due to
vibrations even though we can feel the fleoor shake; we beat on the
magnet and even transfer nitrogen without much noise. Maybe it’'s
because the 500 has excellent rf gating: poor phase stability,
perhaps originating in the probe, combined with poor gating, could
give noise. . i

Sincerely,

' St /2
%d Refdfield ij/f '

Biochemistry, Brandeis University, Waltham MA 02254 USA
|











