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Forthcoming NMR Meetings (Additional 1istings are solicited)

Seventh International Meeting on NMR Spectroscopy - July 8-12, 1985, University of Cambridge; Chairman: Dr. Derek Shaw; Details
from Dr. John F, Gibson, Secretary (Scientific), The Royal Society of
Chemistry, Burlington House, London W1V OBN England.

12th FACSS Meeting - Sept. 30-Oct. 4, 1985, Philadelphia, PA; NMR Program Chairman: Rodney D. Farlee, E.I. du Pont de Nemours &
Co., Inc., Experimental Station, Building 328, Wilmington, Delaware 19898; see page 9.

27th ENC - April 13-17, 1986, Baltimore Hilton; Chairman: R.G. Bryant, Department of Radiology, University of Rochester Medical
Center, 601 Elmwood Avenue, Rochestar, New York 14642.

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

Have you returned the readership swrvey card which was inserted into issue No. 317 (Februmry)? If not,
please let us know promptly how many people routinely read, inspect, or have the opportunity to use your
copy of the Newsletter. Your cooperation will be appreciated. :

Newsletter readers will note that this issue contains more advertising than usual. We are, of course, happy that more advertisers are
finding the Newsletter a useful means of communication. We also are very gratified at the continuing support of our several
Tong~standing, regular advertisers. For both new and older companies who have helped support the Newsletter for so long, it would be
useful and appreciated if the readership would take what opportunities present themselves to make their appreciation known to the
advertisers, and to mention the appearance of useful advertising copy in the Newsletter, It will be helpful for our advertisers to
learn that their Newsletter advertisements are in fact being read and considered. With the continuing increase in costs, primarily
those for printing and postage, the Newsletter certainly could use a few additional advertisements, as well as increased Sponsorship and
Contributorship participation by those companies, etc., able to help. Your efforts along these lines will be greatly appreciated, and
we will be happy to provide suitable details to anyone interested. .

Please note revised dates.

{

A1l Newsletter Correspondence .
Should be Addressed to: DEADLINE DATES
Professor Bernard L. Shapiro No. 321 ~---——- 29 May 1985
Department of Chemistry
Texas A&M University No. 322 ~----- 26 June 1985
College Station, Texas 77843 U.S.A.
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Université de Lausanne - Faculté des Sciences

INSTITUT DE CHIMIE Dr. Bernard SHAPIRO
MINERALE ET ANALYTIQUE Department iof Chemistry

Texas A & M University

Place du Chéteau 3 :
COLLEGE STATION

CH-1005 LAUSANNE (Switzerland)

@ (021) 4411 11

V/Réf.

Texas 77843

o
N/Réf. LH/Y‘ 1/mtt 2 .1 Lausanne, {e Febjruar_y 21 P 1985 :
Concerns : Exchange rates at variable pressure as obtained by NMR

measurements without high pressure NMR facilities.

Dear Professor Shapiro, ;
|
In our laboratory we have studied the exchange on water molecules
on hexa-aqua ruthenium(III) as a| function of !temperature using -‘0
labelled Ru(H,0)3* . The complex was mixed with acidified ordinary
water and the exchange process monitored by recording 170 spectra at
fixed time intervalls (Fig. 1). The observed exchange rates kops are
very slow, leading to half-Tives be{ween 10 min ?nd 120 h depending on
temperature and acidity. Because we‘were very interested in the assign-
ment of a reaction mechanism for this exchange, we had to measure ex-
change rates at variable pressure to|obtain the volume of activation.
Using the isotopic labelling teghnique, we ha&e to follow the reac-
tion 3 half-lives to obtain reliable results blocking our spectrometer
for weeks. We chose to prepare a series of solutions of various acidi-
ties by mixing the enriched complex with water into teflon cells (Fig.
2) and pressurized them in stain]gss steel vesisels immersed into a
thermostated bath. We used 4 bombs each of them containing 3 cells and
set to 1, 700, 1400, and 2100 ban, respectivé]y. NMR spectra were
recorded in the following way : the)bomb was s]oﬁ]y brought to ambient
pressure, the teflon cells transferred into ordinary 10 mm o.d. NMR
tubes, FID's were accumulated, and finally the samples were brought back
into the bomb and the pressure reset. The overa]] operation took about
15 min and thus the errors in kgps due to pressure changes are less
than 5 %. Caution was taken to lower and raise the pressure slowly to
avoid cooling or heating of the samples. The pressure was controlled

during the whole experiment by pie&oe]ectric gauges interfaced to a

Commodore 64 micro-computer. ‘ .
The exchange rates for water substitution on ruthenium(III) obtai-

ned by this method are shown in Fig., 3. The volumes of activation are

-8.3 + 2.1 cm® mol-! for exchange on Ru£H20)2+ and -2.1 + 1.4 cm®

mol“l for water exchange on the Ru(H,0)s0H + speciés.

i

()
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(1) p. Bernhard, Ph.D. Thesis, University of Bern, 1984,
(2) A.E. Merbach, Pure and Appl. Chem, 54, 1479 (1982).

P.S.

With my best regards

Yours sincerely

2 el

Dr. Lothar Helm

Please credit this contribution to the account of A.E. Merbach

Fig. 1. 'T0-NMR spectra,

recorded at 27.11 MHz; bound
water signal (a) about 35ppm
downfield from free water (b)

(T = 314.3 K) 9
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Fig. 2. home built teflon cell, fitting

%\‘teﬂon screw
into ordinary NMR tubes (10 mm o.d.);

sample volume about 0.9 cm3 — teflon cell
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These spectra are easily obtained. Six hundred pulses on a WM-250
are adequate. It is important to stress that the spectra are profoundly
affected by virtually any change in the conditions under which the yeast -
are grown. If conditions are carefully controlled, NMR affords a ;
convenient, rapid means of distinguishing among different species of
yeast and among certain strains.

_,,4/404,%, Ll VO

rk Anderson Edwin H. Abbott
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|
Professor B.L. Shapiro,
Department of Chemistry,
Texas A & M University,
College Station,
Texas 77843,
U.S5.A.

Barry,

i !
Scienca Laboratories, South Road, DURHAM,

GREATT BRITAIN, DH1 3LE
Telephone: Durham (0385) 64971

Profes::or of Chernistry:
Robin l:( Harris

lBtA February, 1985.
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SOLID”STATE NMR OF DIPHOSPHINE DISULPHIDES

|Your dunnlng letters have at last- forced|me to respond,
thoqgh there is no chance that this will reach you before your
4th February deadline. I shall assume a cross—Atlantlc delay

‘of up to a month is acceptable. :

)

I a@
hlsq

| This is, of course, my first contrlbutloh from a new address.
now at England's third- oldest un1vers1ty, sited in the
oric city of Durham. Our‘Bruker CXP200 was moved here

from Norwich without any disasters, though 1t'took longer to

l

smooth out all the difficulties than I had hoped. It is now

working well, and. is devoted exclusively to SOlld state NMR,
C. Recently, we have been looking

at hugh—resolutlon 31p spectra of solid dlphosphlne disulphides,

mostly of nuclei other than l%

in collabolatlon with Professor G. Hdgele of Disseldorf Un1vers1ty,

and Flgures 1-3 show three examples. There are extensive spinning
3lp shielding anilsotropy is large. However,

sideband patterns because the
this| letter is only about the

centreband structure.

i .

| For MeEtP(S)-P(S)EtMe (pure meso form)‘ole a single peak is
seenl. Therefore we assume there is only one type of crystallographic
symmetry relates the two halves of
MeoP(S)=P(S)Mep| two centrebands
ratio when integrated. The high-
frequency line is, however, substantially broader than the other
X~-ray dlffractlon studies show
there are two crystallographic| sites in 2: 1 occupatlon. The
less: populated site has a symmetry relatlonshlp between phosphorus
atoms whereas the other site does not. . It may

sitel for the molecule and that
each|molecule. In the case of
are seen, with a 2:1 intensity

peak. This is understandable.

the broad intense NMR peak is

a superposition

be concluded that
from two crystallo-

graphlcally inequivalent phosphorus sites, with a small (P,P)

coup;rng.

I
!
|
§
i
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The third compound, PriButp(s)-P(s)ButpPri, again gives two
bands, one of which is appreciably broader than the other. In
this case the sample consists of a mixture of the meso and
racemic forms, so the appearance of two bands does not have the
same origin as for Figure 1. We do not have separated samples
of the two diastereoisomers at present so we cannot be certain
of the assignment of the peaks to the two forms, though an
informed guess could be made.

The spectra illustrate the sort of chemical and crystallo-
graphic information that can be obtained. We are proceeding .to

look at a greater range of compounds of the above type, and to
link the results to the crystal structure as determined by X-ray

diffraction.

Best wishes

R.K. HARRIS L.H. MERWIN

A\

1 kHz

_J

Figure 1: 80 MHz Cp/MAR/31lp spectrum of meso [MeEtP(S)]jp,

obtained using a contact time of 1 ms, a recycle delay
N of 20 s, and 32 transients. - The centreband is marked
by an arrow, and occurs at § = 45.1 ppm.
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th you raally should use 1ncremenped mixing
for 2D NOE measurements'!

Dear Barry: _ ‘ v

I am happy to make a contributiori to the riewsletter, havirg, in
your words, "decoupled myself from JEOL." i

éarly ori in my new position, I was calledwupaﬂ to determirne
whether one of cur conpounds (I) Was cis or twans (I will allow the
Peadeﬂ to fill in the structre of groups Ar arnd R). The structure had
previcusly beeri identified irternally as cis, but there was a great
deal of rnervoushness with this assigrnmernt. It luuked like ore of those
tailor made situations for impressing one's ﬂEW superiaors with an -
appllcatlnn of a sophisticated NMR technique which would fairly spit

cut tHe answer. "Diick soup for 2D NOE", I sald to myself, smugly.
.

i
a

|
. : |

| ' o

NEEdIESS to say, I was scomewhat distressed to discover that my
XL-3@0® KHad rio resident seguence for accwmpllsHlng an incremented
m1x1nq 2D NOE measurement. This had beer ore nf my favorite sequerces
that h hHad used successfully at JEOL. Forturately (the good rews)
there lwas a listirg in the Varian marual of a éequende for
accomﬁllshlng this. Unforturnately (the bad news) everi though I was
able to enter and compile the seguence, I was uﬂable to get the
sequehce to rdn. No one at Varian has yet been ‘able to explain why
this is; but I'm sure that will be resolved in time. In the meantime,
the nature of bosses being what it is, the only local interest that I
could ‘detect was in the answer = cis ar trans? The details could go
into the report. |

. ) . 1

Herice, [ was forced to use the basic 2D NqE sequevce, which
wnrks]qu1te well. An example of aore of the runs is shown in Figure 1,
Because of my extreme fear of possible eritors gaused by J cross peaks
cUntrlbutlng to the NOE peaks; I performed an gxtreme rnumber of
measuremerits, 18 in all for mixing times varying from 2.1 — S sec. &
plot of the variation in cross peak intensity as a function of mixing
time is shown for a number of the peaks (Flgure 2), the particular

1?10 East Hanover Avenue, Cedar Knolls, New Jersey 07927 (207) 5140-8700 Telex 136354
‘ - |
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interaction being indicated on each plot. Note the oscillation which
appears on many of the cross peaks due to J modulation of the
intensities. As luck would have it, there is a complicating long
range coupling between the two peaks of greatest interest, the vinyl

methyls.

0f course, the compound is clearly shown by this careful work to
be trans. The reason for the previous error was the aforementioned J
coupling between the two methyls. Because of the reversal of
assignment, the sample was submitted for XRAY crystallogwaphlc
aralysis. Of cnuvse, my work was vindicated.

For those friends of mine who are interested, I enjoy my new job
very much. I must admit, however, that 1 was somewhat chagrined to
discover that there is an entire body «of peocple out here who have
been having to work for a living while I've been just having fun
working for the instrumernt companies. But rniow that I'm one of them,
it ain’t so bad.

See you at ENC!!

" Sincerely,

C. Andersorni Evans
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| Hercules Incorporated
i Research Conter

i Wiimington, DE 19894
i
1

(302) 995-30%@ -3505
Telex: 83-5479

| ' March 1, 198
[ .

1

Professor B. L. Shapiro

Department of Chemistry

Texas A&M University

College Station, Texas 77843-3255
J

Dear Dr. Shapiro: |
l _
X !

'3C NMR Analysis of V1ny1 Copolymers

; In the NMR analysis of polymers, the conventﬂonal approach is to take
the,polymer sample, run the '*C NMR spectrum, a531gﬂ the resonances, devise
computatlonal schemes, and obtain the sequence d1str1butlon and the ccmonomer
react1v1ty ratios:

Spectrum * Assignments - Sequences +‘Reaetivity Ratios.

For?convenience, we shall call this the "analyticalﬁ approach. 'i
1 . . i |

An alternative method is to reverse the proceLs. Thus, one starts by
simplating the copolymerization with a reaction probab111ty model and then
determ1ne the sequence distribution of a typical polymer chain. Empirical
equ@tions can then be used for the prediction of Clshlfts, and the '3C
NMR| spectrum can be simulated. A comparison of the observed versus the
simiilated spectra provides a measure of how accuratel the reactlon probability
model is. ' :

Reaction Probability = Polymer - Shift 2 Simulated
Model Chain Prediction Spectrum

ThlS is called the "synthetic" or the spectral s1mu1at10n -approach. 0w1ng to
theilarge amount of calculations involved, this method invariably requires the
use| of computers. The first attempt was reported oniblnary and ternary
copolymers of olefins (Ref. 1). An advantage of this method is that it is
read11y applicable to the analysis of copolymers and‘terpolymers (or even 4-
or 5-component copolymers), which are difficult to do by the "analytical"
approach It may also be noted that this is a pred1ct1ve approach and depends
on the availability of neither the actual.polymer samples nor NMR instru-
ments. Thus all copolymer types (random, blocky, or|alternating) can bhe
s1mu1ated, including those polymers which do not exist as yet.

(
i
|
!
i , :
|
1
i
i

)
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Mark Bennett and I have recently generalized the earlier effort and
developed a computer program (Ref. 2) that can produce the simulated spectra
of homopolymers, and binary and ternary copolymers of common vinyl and
vinylidene groups. A key requirement in the use of the "synthetic'" approach
is the existence of shift prediction equations. These have been given for 21
common vinyl groups (Ref. 2). For example, the observed and the simulated
spectra of ethylene-vinyl alcohol copolymers are given below.

The resulting computer program (called PSPEC) is user-friendly and can
be implemented on the Nicolet 1280 computers. An alternate version is
available on the Prime 9950 (thanks to Mr. R. J. Gambogi). In addition an
Apple 1I version also exists, albeit in an abbreviated form. Interested
readers may write to me for a program listing of any version.

Yours very truly,

H N. Cheng ;:§\Z7¢9

Analytical Division’

References:

l. H. N. Cheng, in "Transition Metal Catalyzed Polymerizations, Alkenes and
Dienes", R. P. Quirk, Ed., Harwood Academic Publishers, New York, 1983,
pp. 617-628. .

2. H. N. Cheng and M. A. Bennett, Anal. Chem., 56, 2320 (1984).

L
_NLJUUM_ vin

15 PPM 15 PPM

Observed (left) and Predicted (right) Spectra of
Bthylene-Vinyl Alcohol Copolywers. The Ethylene
Content is 13.28, 43.16, and 60.20 mole %

HNC:cd
3924w
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. -
ﬁ . | The College of Liberal Arts and Sciences -
- T Department of Chemistry

i
THE Box U-60 _ |
UNIVERSITY OF Room 151 ‘ !
CONNECTICUT oo oees: ‘ o

5‘ ) | | | March 14, 1985

!
y i
4 .
i

Professow Bernard Shapiro |
Dept. of'Chem1stry : ' |

Texas A.8M. University |

Co]]ege Stat1on, Texas 77843 v

, : P

§‘ Dynamic ]30 NMR of Electrochemically Formed

j Dehydrodimers of 1,2,3,4~- Tetrahxdrocarbazo1e
|

Dear Professor Shapiro: |

The electrochemical oxidation of tetrahydrocarbazo]e 1% strong base (KOCH3
in CH,0H) at a potential of +.15 V (vs. SCE) and using a graph1te felt anode
Ted tg the formation of a series of compounds having 1nterest1ng stereochemical

??d 13¢ nmr properties. The compounds can be depicted:as having structures I and
. j i

Structure I refers to a mixture of four isomers which was obtained in a vield
of 9.2%, but which was not separated. It consisted of two‘pa1rs of enantiomers ,
which exist only because of completely hindered rotation around the 4a-N bond. The
13C nmir spectrum showed a complete set of pairs of peaks (F1g 1), each pair corre-
sponding to one carbon of the structure. This is a clear case of atropisomerism
involving a bond between nitrogen and an sp3 carbon.’ 0n1y‘one other such example
has been reported. 1 v . |

Structure IT is more complex and represents a unique case of stereochemistry
as shown by dynamic '°C nmr. Two diastereomers were 1so]ated a meso compound and
a di m1xture. These have been separated and isolated in ype]ds of 9.4% and 20%,
respect1ve1y When the d1 mixture in CDCl13 was cooled to about -31°C, each peak
separated|1nto two u negua] peaks (Fig. 2). When the meso isomer in deuterated THF
and CS2 was cooled to -T13°C, each peak separated 1nt0xtw0|equa1 peaks {(Fig. 3).

\ 1

The peak separation is obviously due to restricted rotat1on around the 4a-4a’
bond. However, the reason for the splitting is different ?n each case, and both
are dependent upon the fact that the anti conformation around the C- C» sp3 bond is
prevented by steric effects. While this phenomenon is d1ff1cu1t to see for II, it
can eas11y be seen for the analogous case of 2,3- d1bromobutane, III, as shown in
Fig. 4. { i :

In the d1l form of III, if rotation is restr1cted and, 1f the ant1 conformation
is 'Forb1dden, the two gauche forms are diastereomers and wou'ld exist in different
amounts. | The result would be a series of pairs of peaks of unequal size. Th1s is

| i
i S
i

&
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what one sees for the d1 form of II (Fig. 2). In the meso form of III, under

the same restrictions, the two gauche forms would be enantiomers. However,
within a single enantiomer, all of the carbons are stereochemically and magnetically
different and would show sets of equal peaks. This is what one sees in the spectrum
of meso II at low temperature. :

The reason that the anti form of II is unlikely is that the molecule looks like
two unsymmetrical flat bars joined at the middle of the flat portion. In either the
eclipsed conformation or the anti conformation, the bars must themselves be eclipsed,
which is difficult. :

To our knowledge, this is the firs§ time that such a phenomenon has been described
for an acyclic system involving two sp® carbons. In-cyclic systems, of course, an

anti conformqgion is forbidden by the ring structure. Thus, in cis-1,2-dimethylcyclo-
2)

hexane, the

C nmr peaks of the methyl groups are split into two equal peaks at low
temperature. ‘ '

Sincerely yours,

k:7Z£cﬂAL&;) azz;cy17

Thomas T. Chou

James M.ABobb1tt

])'D. Dave, J. B. Stothers, E. W. Wahnhoff, Tetrahedron Lett., 4229 (1973).

2) D. K. Dalling, D. M. Grant, LeRoy F. Johnson, J. Am. Chem. Soc., 93, 3678 (1971).

P.S. Please credit this paper to Professor Edward Samulski's account.

|

i
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Temperature Dependence of Yb(fod)3 Induced Shifts of Adamantanone®
Nucleus -113°cP -25°C 20°C 45°C
Ca - 4.90 - 5.55
CB - 2.38 - 2.48
Cy - 1.81 - 1.84

- C5 - 1.33 -~ 1.36
Ha 3.88 4.12 4.15 4.19
'HBsyn 2.19 2.18 2.17 2.18
HBanti . 1.35 1.38 1.38 1.39
HK - 1.14 1.12 - 1.12 1.12
H 1.00 1.00 1.00 1.00
3 Normalized to the LIS for H5.

— b In CFCI3 (slow. exchange); other data is for CDCl,.

The results of this procedure are in good agreement with other,
more elaborate methods for separation of contact and pseudocontact
shifts. Its simplicity recommends it as a useful check when observed

LIS are being fitted to the pseudocontact equation.

g e

oudlgs J. Raber Joop A. Peters
University of Delft University
South Florida of Technology

v

P.S. Please credit this to the account of DJR (with the expectation that
said account will be reinstated). Those colored messages really do have

some significance after all.
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1

Phase Enhancement for Precise Determination
of Small RF Phase Angles

An eight-bit digitally phase
shifted signal and associated
magnitude transforms for phase
enhancements of 1x, 32x, and
256xX. Sidebands indicate
unequal step sizes in the
digital phase shifter and
these errors are most clearly
seen under high magnification.

-128 0 128
t/at — o) —

CUSTOM FABRICATION

From: The Alternative Source

B Our special services include the design and
manufacture of custom-made Insert Tubing and Dewars
in glass and quartz. These parts will be especially crafted
to meet your exact needs with the precision necessary
to match the application. NMR and EPR applications
are a specialty.

B Standard items include high quality, precision 5 and
10 MM O.D. NMR Sample Tubes, Tube Washers
and Storage Racks.

Your inquiries are invited. Call or write, TODAY.

s
=y

NEW ERA ENTERPRISES

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













XEROX

WEBSTER RESEARCH CENTER
800 Phillips Road, 0114-21D
Webster, N.Y. 14580

March 1, 1985

Dr. B.L. Shapiro

Texas A&M University
Department of Chemistry
College Station, TX 77843

Modification of the Frequency Control Board of Earlier PTS-160 Synthesizers for
Compatibility with the Bruker SY Interface

Dear Barry:

Recently, we upgraded our Bruker CXP 90 MHz spectrorﬁeter to 200 MHz with the addition -

of a Cryomagnet Systems, Inc widebore magnet. In order to generate the proton or fluorine

- frequency needed for solution homodecoupling experiments, we have adopted a technique

similar to that described by Mooberry (TAMU 314-33). The standard Bruker 90 MHz output,
controlled by the "O2" software command, is mixed with a fixed 110 MHz (98 MHz for
fluorine) to generate 200 (188) MHz. The 110 MHz is derived from the CXP console PTS-160
synthesizer, which would otherwise be unused. The frequency is controlied via the "SY"
command using an interface/cable supplied by Bruker. One problemn we encountered was
that our earlier vintage PTS-160 (with program board # PR1014) does not provide jumper
options to configure the strobing sequence of the BCD codes to be compatible with this
cable. Whereas the CXP interface strobes in the entire synthesizer word in parallel (and
hence functions properly independent of the PTS interface strobing configuration), the SY
interface/cable strobes in the BCD digits serially in a specific sequence. .

This problem can be rectified with the following 3 changes on the PTS-160 frequency control
interface board, which is mounted on the rear panel. (1) Connect edge connector pin 46 to
pin 47. (2) Cut the connection between U6(pin 4) and U7(pin 13). (3) Connect U6(pin 13) to
U5s(pin 4). With these modifications, both the CXP interface ("SF" command) and the
interface/cable ("SY" command) will correctly load the synthesizer word. The table below
shows the original and modified edge connector pins for the BCD strobe lines.

Latch Enable Edge Connector Pin

Digit . Original Modified
10 MHz 23 23
1 MHz 24 24
100 KHz 24 24
10 KHz 25 25
1 KHz 25 25
100 Hz 46 _ 25

10 Hz 46 46, 47

1 Hz 47 46, 47

0.1 Hz ' 47 46, 47

Sincerely,
2t

Samuel Kaplan
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DEPARTMENT DF CHEMISTRY

Professor Bernard L. Shapiro, Editor and Pub11sher
TAMU NMR Newsletter : _
Texas A&M University = ' ' L S '
Department of Chemistry '
College Station, TX 77843

Dear Barry, | SATURATED WITH SATURATION

Cullis and coworkers_jn 1980 demonstrated that s1ng]e frequency irradiation within the
broad, membrane derived “*P hump resulted in complete and relatively rapid saturation of
this broad resonance with perfused liver in vitro.(1,2) lBu11d1ng on this soft-tissue
result, we demogitrated the success of such an approach in vivo with a primarily hard-
tissue derived °*P hump (bone/membrane) observed in surface-coil studies of brain.(3)
These in vivo brain results have been confirmed (4) as have Cullis's perfused liver
results (5).

I for one am now satisfied that the laws of phys1cs are 1ndependent of observer. posi-
tion. However, it is worth reemphas1z1ng that, as in Cuh]1s s original work, the use of
DANTE type hard-pulse sequences (6) is an extremely . conven1ent way to carsx out such
effective CW saturation. Although this eliminates the need for a second °!P irradiation

|

channel, such hard-pulse sequences do not appear to be in vogue with hump suppressionists.

The accompanying figure illustrates the efficacy of hard-pulse saturation. The right
hand spectra are of perfused rat liver in vitro taken under identical conditions in the
absence (top) and presence (bottom) of a DANTE saturat1nq sequence applied at a frequency
position indicated by the arrow. Efficient suppress1on of the baseline hump is obtained.
The left hand spectra are of rat kidney in vivo taken w11h a surface-coil in the: absence
(top, 4616 scans-5 min) and presence (bottom, 200 scans- 3 3 min) of a DANTE saturating
sequence ‘applied at a frequency pos1tlon indicated by the arrow. Again, efficient
suppression of the baseline hump is obtained, although 11 is clear that one needs to ‘be
cautious with respect to placement of the saturating frequency and alert for modulated
peak intensities.

Spectra in the accompanying figure were. obtained by Dr. Mike Crowley, Dr. Joe Schuh,
Dr. Robert Shalwitz, Miss Coleen Ewy, and Mr. Bruce Berkow1tz. This work will not be the

subject of a forthcoming paper. . S1ncere“

ph J.H.-Ackerman

JJHA/Kk ‘
enclosures ' !

1. B. DeKruijj, G.A. Morris, and P.R. Cullis, Biochim. Biophys. Acta, 598, 206 (1980)

. B. DeKruijj, A. Reitveld, and P.R. Cullis, B1och1m. Biophys. Acta, 600, 343 (1980),

. J.J.H. Ackerman, J.L. Evelhoch, B.A. Berkowitz, !K1chura, R.K. Deue], and K.S.
Lown, J. Magn. Reson., 56, 318 (1984). P

4. R. bonza]es-Mendez, dez, L. Litt, A.P. Koretsky, J. Von Co]d1tz M.W. Weiner and T.L..

James, J. Magn. Reson., 57, 526 (1984).
5. W.dJd. Thoma, L.M. Henderson, and K. Ugurbil, J. Magn.
6. G.A. Morris and R. Freeman, J. Magn. Reson.,“?@

w N

{Reson., 61, 141 (1985).
(1978).

(continued on page 39)
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UNIVERSITY OF CALIFORNIA, SANTA CRUZ

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

DIVISION OF NATURAL SCIENCES . -- SANTA CRUZ, CALIFORNIA 95064 R
THIMANN LABORATORIES » . March o, ’

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

Dear Dr. Shapiro,

On more than one occasion we have experienced difficulty in determining the
number of protons attached to a 13¢ during structural elucidation work upon a
complex marine natural product. A major complication associated with many one-
dimensional J-modulation techniques is that non-ideal peak intensities are 6ften
observed. CH's are especially troublesome because a large range of Jgy values
can exist, and application of the DEPT technique does not always solve the problem.
Another limitation occurs in APT, INEPT, or DEPT when opposite phase degenerate
resonances cancel. We have often observed the first situation in APT experlments
for carbons with Jgpg = 180-200 Hz which give nulled or slightly negative peaks
and for Jpg > 200 Hz which give negative intensity peaks.1

A simple modification of the Patt/Shoolery APT sequence has allowed us to
circumvent most of the above problems. Our procedure involves obtaining Residually -
Coupled APT (termed RECAPT)? spectra by single frequency off-resonance proton .
decoupling during an APT experiment. This leads to expected variations in 13¢
signal phases, but each resonance also exhibits residually coupled narrowed multlplets.

An example of RECAPT results is shown in Figure .1 for a marine sponge metabolite
heteronemin (1). Note that C-24 would be assigned as a quaternary.C type from
the normal APT spectrum (Fig. 1a), whereas the RECAPT spectrum (Fig. 1b) clearly
shows C-24 to be a doublet. In addition the location of a1l other quaternary C's
such as C-4y. C-8, C-10, and C-13 is easily established.

The pulse sequence employed (Fig. 1) may be implemented in new or old spectro-
meters with no hardware or software modifications. Many older FT/NMR instruments '
employ Noise Bandwith knobs (including our JEOL FX-100) in which the computer
turns the noise on or off and the Noise Bandwidth knob itself controls the width.
During 13C observation in a typical off-resonance experiment, reduced coherent
proton decoupling is performed away from the resonances (off-resonance point)
because the computer automatically reduces the decoupling power and turns the
noise off. The advantage of our RECAPT method is that an "off resonance" spectrum
is generated using high power which is accomplished by .moving the noise decoupler
frequency to the off resonance position and disabling the bandwidth.

Slncerely,

CY Pl N\ P CF’L,OLQA«:

Larry Manes Wim Loo Phil Crews |

TCrews, P.; Myers, B.L.; Loo, J.; Rall, D.; Ide, C. J. Naztural Products, 1985, o
submitted. _ p
2Crews, P.; Naylor, S.; Myers, B.L.; Loo, J.; Manes, L.V. Magn. Reson. Chem. 1985,
in press.
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO‘

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CHUZ

SCHOOL OF PHARMACY SAN FRANCISCO, CALIFORNIA 94 143
DEPARTMENT OF PHARMACEUTICAL CHEMISTRY ’

. March 8, 1985

Professor B. L. Shapiro ‘

Department of Chemistry

Texas A & M University o b

College Station, Texas - ' R
77843

Dear Professor Shapiro:

We are having fun on our new GE-500 MHz NMR spectrometer that arrived last fall. One of
our long term projects is to understand the basis for the sequence specific damags of DNA
caused by the anticancer drug, bleomycin. To this end we have designed and synthesized a
nonpalindromic DNA hexamer, ¥CCACGG/¥GGTGCC, that contains a "high affinity cleavage

site” at the % GT pair. The behavior of our hexamer under assay conditions has fullv lived: up
to our expectations.

We are a little dlsturbed however, by the results of 1H NMR studies of the blndmg of
bleomycin, or Zn:bleomycin to the hexamer. As shown in Figure 1, Zn:bleomycin is in fast
exchange with the oligomer and only the resonances of the bithiazole moiety are significaritly
perturbed upon binding. We do not observe major shifts of resonances of the nucleotide bases
or the metal binding portion of bleomycin, a result consistent with the absence of bithiazole
intercalation. Furthermore the t decreases from 42°C for the oligomer to 37°C for the 1:1
mixture with Zn:bleomycin. These results lead us to ask whether sequence specific d.arnage is
more of a kinetic effect rather than reflecting a thermodynamically stable complex? In any
case we are exploring the binding properties of other metal complexes to see if the nature of
the metal will influence the binding affinity or kinetics of the complex with DNA oligcmers.

‘Please credit this letter to the account of Tack Kunte.

Since'rely yours,

o Qi

Norman J.'F'Oppenheirner

Associate Professor of
Pharmaceutical Chemistry

i

P.S. 1 expect to have a ‘postdoc position available this coming fall to continue work 'on
bleomycin:DNA interactions and related work. Anyone interested should please contact me,
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- Zn:Bleomycin
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Comparison of the downfield region of the 'H NMR spectrurh of the duplex (top),
Zn:Bleomycin (bottom) and a 1:1 mixture (middle). Spectra were obtained at
11°C in 10mM potassium phosphate buffer at pD = 7.5. Oligomer and

Zn:Bleomycin concentrations were imM.

Figure 1:
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"UNIVERSITAT TUBINGEN D-7400 TUBINGEN 1, den 19. 03 ]985

PHYSIKALISCHES INSTITUT  Morgenstelte
: Telefon (070 71) 29 67 14
Prof.Dr.0.Lutz , , .

Physikalisches Institut, Morgenstelle, D-7400 Tibingen 1 R

Professor B.B. Shapiro
Department of Chemistry
Texas A & M University
College Station
' Texas 77843
L. USA J . o o !

thr Zeichen N ’ Unser Zeichen : . . Ihre Nachricht vom

Lu/Sc

23

Na T, in Pig Tissue

1 PR
'Dear Barry

Recently we have been interested in relaxation times of 23Na in

 tissue sinee a 1.5 T whole body NMR imaging system from Siemens |
is now in~eperation'at the University of Tiibingen.
As a demonstration for the signal—to-noise ratio a tYpical example
ofea Tl FT inversion.recovery measurement using our 2.1 T Brukeré
SXP 4-100 Fourierspectrometer is given in fig. 1 together with
some experimental parameters. ‘ g i
In fig. 2 results for different pig tissues are presented, indicating
that T 1s rather short. for rapid pu151ﬂg and different by a factor

1
of two for the various pig tissues favouang the contrast in

imaging. : S ‘ |
Some_furtherfresults_have been published in 2. Naturforschung ;
39a, 616 (1984) | | - ;
(by U. Brindle, E. Kammerer, D. Kohnlein and O. Lutz). |

Rz

Sincerely yours : o B

(Otto) . .
- (continued on page 47)
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Prof. Dr. D. Leibfritz ‘ ' W2 Leobenerstra/s’e
Universitdt Bremen - _ 2800 Bremen 33
Fachbereich Chemie/Biologie Telefon (0421)218-2818/17/41
Prof. B.L. Shapiro . ~ March 21, 1585/hg

Dept. of Chemistry
Texas A & M University

" College Station, TX 77843

Title
"P-31-in-vivo- spectroscopy of the gaster

Dear Dr. Shapiro,

A theoretician who has lost his key in the dark is said not to

seek it at the very locus of the loss but under a lamp post because

there is 11ght to see. So do in vivo spectroscopists, including us,
~ whose pet is the Lengendorff heart just because the spectra are

obtained so easily. Spectra of the gaster, another 1nterest1ng

organ, are more like a search in the dark as the muscle is thin

and decays fast when superfused.

The upper spectrum overleaf was recorded immediately after excision.
The inorganic phosphate is already immense, and in the course of
the experiment, still increases. and shifts towards more acidic pH,
while phosphocreatine and later ATP vanish rapidly. The superfused
gaster is so short-lived that meaningful experiments with physiolog-
ical stimuli are nearly impossible.

Therefore, we decided for in situ experiments. A surface coil direct-
ly attached to the gaster (this- technique works well with, e.g. the
heart) delivered a poor signal only when damping was carefu]]y
minimized and the organ was stimulated with acetylcholine. A solenoid
coil wound around gaster and duodenum gave sort of a spectrum Final-
1y, an implanted solenoid coil granted the familiar 31P spectrum
depicted as lower trace. The organ seems to be rather intact and will,
hopefully, remain so for a t1me sufficient for further extended
stud1es

Yours sincerely

(-Lst AUy




RAT GASTER
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LENGTH)., BRUKER BZH

200 G MALE WISTAR,

-UPPER TRACE: SUPERFUSED. IMMEDIATELY AF ER

EXCISION, BRUKER WH 360 NARROW BORE, 145,3
MHZ, 1./ MIN TOTAL ACQUSITION TIME, DECON-
VOLUTION DIFFERENCE WITH LINE BROADENINGS
OF 30 AND 630 Hz.

LOWER TRACE: IN SITU.
IMPLANTED SOLENOID
corL (8 MM I.D.., 35 MM P1

200/150 (COURTESY_ OF
BRUKER, KARLSRUHE). SP

1.0 MHZ. 36.2 MIN"
TOTAL ACQUSITION_ TIME
DECON_DIFF WITH 10
AND 1100 HZ.

NO CHEMICAL SHIFT RE-
FERENCE WAS USED IN
EITHER CASE. -

a-ATP

8~ATP
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TELEPHONE: AAMIDALE 72 2911
AREA CODE 067

TELEX NUMBER 66050

POST CODE 2351

IN REPLY PLEASE QUOTE
REF.

THE UNIVERSITY OF NEW ENGLAND
ARMIDALE, N.SW.

Department of Chemistry
March 22, 1985

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

Dear Barry,
BARRIERS TO INTERNAL ROTATION ABOUT N-N SINGLE BONDS

Strongly hindered rotation about N-N single bonds was first
reported in 1965 as a result of n.m.r. studies on an N,N'-diacylated
cyclic hydra21ne derivative (a tetrahydropyraz1ne), where it leads to
a barrier to ring inversion of 79 kd/mol (1), and in 1966 from n.m.r.
studies on tetra-acylated open-chain hydrazine derivatives, barriers
to rotation being estimated as 75-88 kd/mol (2).

The barrier in hydrazine itself is only ca 10 kJ/mo1 ("best"
ab initio estimates; the experimental value of- 16 kJ/mol 1is based on
an incorrect assumption), but direct comparison is somewhat misieading:
in hydrazine (and alky!l der1vat1ves) the N atoms are pyramidal in both
ground state and transition state for rotation whereas, in the acylated

~derivatives, these centers are planar.

Ab initio estimates of the barrier for internal rotation of
D d hydrazine via the D,, "transition structure" lie in the range 85-
_g kd/mol, so acyl sub—%ktuents may actually Tower the barrier. As an
approach towards simulating some of the molecules studied experimentally,
Dr Leo Radom and I have made ab initio calculations on hydrazines con-
strained to planarity at the N atoms and with cyano groups as model -
electron acceptors. In 1,1-dicyanchydrazine, the barrier is lowered to
25 kd/mol, a result attributed to delocalization of the lone-pair electrons
on the substituted N atom and consequent reduction of the mutual repulsion
of the lone pairs on the adjacent N atoms. In this molecule, however,
the lone-pair electrons on the NH, group are more localized in the per-
pendicular ground state than in tge planar transition state; introducing
two more cyano substituents benefits the ground state more than it does
the transition state, and the barrier for tetracyanohydraz1ne rises to
49 kJ/mol.

More str1k1ng1y, 1ncorporat1ng one N atom of hydrazine into a
1-aza-2,3-diboririne ring results in such great delocalization of its lone
pair that whether the other N atom is allowed to adopt its preferred
pyramidal structure or is constrained to planarity, the form with coplanar
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Tone-pair orbital axes becomes the ground state (which we believe is
the first time such a result has been pred1cted) the calculated
barrier to rotation of the fully planar form is 17-18 kJ/mol.
Consistently, incorporating the second N atom into another such ring
benefits the the perpendicular form more than the planar form, and the
calculated barrier is lowered to 8-9 kJ/mol.

Since we made the above calculations, synthesis of a substi-
tuted 1-aza-2,3-diboririne has been reported (3) for the first time,
and extension to the synthesis of (substituted) l-amino derivatives
would appear to be feasible. We await confirmatign of the prediction
above, although the barrier to rotation in accessible compounds may. be
too 1ow to allow this by n.m.r. methods. .

Appropriate parts of the above are being submitted for publi-

cation.
Yours sincerely,
.v? Ri;gg ‘
Professor of Organic Chemistry
References:

(1) J. C. Breliére and J. M. Lehn, J. C. S., Chem. Commun., 1965, 426.
(2) B. H. Korsch and N. V. Riggs, Tetrahedron Letts., 1966, 5897.
(3) F. Dirsch, H. N8th, and W. Wagner, J. C. S., Chem Commun , 1984,

1533.
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Ule l l BIOCHEMICAL MAGNETIC RESONANCE LABORATORY

February 28, 1985

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

A POOR MAN'S PHASE SHIFTER
OR WHAT CAN I DO WITH HOMOSPODIL?

Dear Bafry,

. We recently upgraded the pulse programmer on our NI-470 spectrometer,
and now we finally have more than 16 steps of pulse programming allowing
longer pulse sequences and more sophisticated phase cycling routines.
However, in the days prior to this implementation we had to resort to any
means available in order to perform experiments that required more
capabilities than the old 293a’ pulse programmer could provide.

We tried one approach using a homospoil unit (designed, built, and
implemented on the NT-470 by Dr. Robert Santini and G. Carlton Schlicher) to
select coherence transfer echos in two—dimensional experiments. Following
the method of Bax et al. (Chem. Phys. Lett. 69, 567-570, 1980) if a pulsed
field gradient is placed immediately before the mixing period of a one— or
two—dimensional experiment, the p—quantum coherences of the evolution time
are dephased by a factor

-7 jAMBg(r,T)
where v; is the magnetogyric ratio of the nucleus, AM is the order of the
coherence, and Bg(r,t) is the time—dependent field gradient. Following the
mixing period, a second pulsed field gradient of the same sign is applied to
select the coherence transfer echo which is then detected as a single quantum
coherence. The length of the second field gradient pulse is set equal to p
times the length of the dephasing gradient, where p is the order of the

" homonuclear coherence dephased by the first field gradient. One advantage of

selecting the coherence transfer echo is that the sign of the frequency
during the evolution period is determined; therefore, the spectrometer
frequency can be placed in the center of the frequency range.

Figure 1 is the pulse sequence used to collect the two dimensional COSY
spectrum (Figure 2) of a tripeptide, glycl-leucyl-tyrosine, in DMSO-dg. On
our instrument, the strength of the field gradient was about 0.14 gauss
corresponding to a proton line width of 600 Hz, The dephasing and the
rephasing pulse field gradient lengths were 4 ms. The spectrometer carrier
frequency was at the center of the spectrum, and the spectral width in Doth
dimensions was +2136.75 Hz. The COSY spectrum shown in Figure 2 was left
unsymmetrized in order to demonstrate the good cancellation of p—type peaks
which, if present, lead to an anti-diagonal spectrum perpendicular to to the
normal spectrum. Residual artifacts at the carrier frequency are due to

e -
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February 27, 1985
Professor B.L. Shapiro

incompletely suppressed axial peaks. These probably could be reduced by the
use of stronger field gradients. We also have had success in using the
pulsed field gradient method to obtain quadrature double—relayed COSY and
donble—quantum speci:re. One obvious disadvantage of the use of field
gradients 'is the disturbance of the lock signal. in these experiments the
lock signal was perturbed, but the spectrometer was able to retain lock for
the ontire collecticn time., We are now investigating the use of Bl field
gradients for the selection of specific orders of coherence.

Sincerely,

3

Mo Ml ST

William M, Westler M. Albert Themas John L. Markley

n

Re: NMR Spectroscopists
Dear Dr. Shapiro:

Two research associate positions are available immediately in
the Division -of Radiology. <(Currently, we have Technicare 1.5T, 0.6T,
and 0.15T whole-body imagers. A Varian high-resolution XL-200 .and a
4.7T :animal unit will .arrive shortly. These individuals will have
the opportunity to participate in research and development of multi—
nuclei imaging and spectroscopy, ranging from animal to human scale.
Research on human subjects is done in collaboration with physicians
of wvarious disciplines. Salary is commensurate with qualifications
and -experience. ¥For further informatien, please write .or call me at
the address or number listed above. .

Sincerely,

%fzw}éj ‘//D

Thian C. Ng, Ph.D.

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

400 MHz 1H NMR Spectroscopy -~ A Powerful Tool in the Study

of Organic Reaction Mechanisms
Dear Professor Shapiro,

In context with our studies on the role of Schiff“s base
intermediates in the hydrolytic decomposition of some
N-alkyl-substituted 1,3-oxazolidines and tetrahydro-1,3-
—oxazines1 we found out that because of its high sensitivity
and resolution 400 MHz |

valuable insight into the reaction.

H NMR spectroscopy2 offers a

For instance the formation of the Schiff’s base intermediate
(SBI) at 283 K in 5 mol dm—3 DClDa solution from 2-isopropyl-
-3-methyl-1,3-oxazolidine can be seen in the figure. Two
isomeric ring forms (due to the protonation) as well as SBI s can
be easily pointed out. The‘ring opening has a finite rate in
these conditions whereas SBI ‘s decompose further very slowly.
The ratio [SBI]/[ring forms] changes from 0.48 (6 min) to 0.75
(30 min) and to 0.91 (B5 min). At 323 K [SBI]tot reaches its
maximum value within a few minutes in accordance with kinetic
data for 2—alkyl—3—methyl—1,3—oxazolidines.1 Many other
obéervations related to the real course of these reactions

can also be made.

Other cases of interest which we intend to (or already did)
tackle with are the hydrolytic reactions of alkoxyalkylesters
(1, %)3, 2-alkyl-1,3-dioxanes and -1,3-oxathianes (1, 4) and
thiomethylalkylesters (5, 6).

Aurajoen kirJapaino oy Tku 83
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= . At any rate our preliminary results together with some
attempts made in literature lend support to the
significance of superconducting 1H NMR techniques in
increasing of a proper understanding of organic reactions

and their mechanisms. ,

References ,
1. K. Pihlaja; A. Parkkinen; H. Ldnnberg J. Chem. Soc. Perkin

2, lggz, 1223 and references therein.

. 2. K. Pihlaja; A. Parkkinen; H. Lonnberq Abstracts, 7th
IUPAC Conference of Physical Organic Chemistry, Auckland,
New Zealand, 20-24.8.1984.

3. B. Capon; K. Nimmo; G. Reid J. Chem. Soc. Chem. Comm. 1976,
. . o 1
871. '

Sincerely yours,

/

% o st it

Kalevi P AiYa Parkkinen Aija Lampi

N e ﬂgﬂﬁkk_ QQJJA&
Jorma Mattinen Harri Lénnberg
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DEPARTMENT OF THE NAVY

NAVAL RESEARCH LABORATORY ‘
WASHINGTON, D.C. 20375 IN REPLY REFER TO:

O

6120-148:CFP:ANG:1log
28 February 1985

Professor Barry Shapiro
Department of Chehistry
Texds A & M University
College Station, Texas 72843

Dear Barry,
JEOL PS-100 Components Available =

This spring we will be decommissioning our PS-100 magnet
system. . The magwet, power supply/electronic console, prohbe
assortment and water conditioner are available for transfer
to any other government agency or to a university. The m#gnet‘
and power supply |[were recently in use as part of a home-built
spectrometer; by |itself, this PS-100 is not a working spectrometer

and would be useful only-as a magnet system or a source of partE.

Anyone who is interested in acquiring this system should contrabt

one of use as soon as possible. (Chester F. Poranski 202-767-2488;

Allen N. Garroway 202-767-2323) —

We are removing this equipment to make room for a Bruker
MSL-300 spectrometer system due to arrive this summer. This
system will be a |welcome addition to our present FX60Q, SXP
with CP/MAS, solid state imaging and twc Bruker/IBM 200D esr
spectrometers. ' ‘

OQur work in|solid-state imaging and NMR structural studieq
of solids continues. A new Chemistry Division program in Bio- |
molecular Engineering may provide opportunities in new areas of
research for us. -

Sincerely, ' =

Cheéter F. Poranski

Polymeric Materials Branch
Chemistry Division

Q)

Allen N. Garroway, -~
Head, Polymer Diagnostics \_ .

Section
Polymeric Materials Branch
Chemistry Division












