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. CONSIGLIO NAZIONALE DELLE RIOEROHE

,‘ ISTITUTO DI OHIMIOA DELLE MAOROMOLEOOLE

'-’Professor Bernard- L. Shaplro
' Texas A.& M. Unlvers1ty,

' 20188 MILANO, 1. Sth Mayl 97 6.

Via At.rcmso Corrr N. 13 '

COl lege of S cience, ) " Tz, 20.98.93 - 90.80.87 ~ 99.36.04 - 29.57.81

~College Stationr, . _ o . . ) ] ’ S 20.52.78 - 20.54.89 - 28.60.71

.. Texas 77843

U.S.A.

Structure of’Cryptbechinuline B

-Dear Prof.Shapiro,

Cryptoechlnullne B (R. Cardlllo C.Fuganti,D. Ghlrlnghelll
Chimica e Industria 57, 687 (1975) ,an isoprenylated dehydro-

* tryptophan derivative,isolated from the micelium of Aspergil-
Eﬁ an

lus Amstelodami,has been studied in this laboratory by H" and
€ techniques. The spectral evidence (J.Chem.Soc. Chem, Comm,

~in press) supports the a351gnment of the structure given in the

flgure.

 Consideration of the type of molecular framework and of’
the substitution suggests that the . extractive could be deri-
ved by regiospecific Diels-Alder condensation .

from auroglau01ne and neoechlnullne C which are known metabo-
lltes ‘of the fungus.

I hope this contribution will put meback on your mailing

list. - With many thanks and best regards.

Yours sincerely,

(c.Gatti)

‘)

()
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DIVISIONE PETROLCHIMIC S,
CENTRO RICERCHE BOLLATE
VIA S. PIETRO 50

20024, BOLLATE [MILANO:

MONTED!SON

‘CASELLA FOSIA: - =
TELEFONO (02) 35t1201/2/4/4/F
TELEX 21579 MONTEDIS

Professor Bernard Shapiro _ ‘ para  4/6/1976
Department of Chemistry '

~ ‘Texas A.&. M, University - - ) , T VS RIF. A
College Station TX 77843 - . .
U. S. A. . . ns. miF. 1854 ES/lc

Title: 3-Hydroxy, gig-dlmethyl.proplonlc aldehyde. the structu=
~ re of 1ts dimer,

Dear:Professor Shapiro: 1) -
' It .is well known ° that 3-=hydroxy, 2,2-di
methyl proplonlc aldehyde

HOH3C - C(CH3), - CHO . (D)

‘exists in equilibrium with a dimeric form., The equilibrium de-
pends on the physical state of the compound; for example (I) is
usually separated from the reaction mixture (isobutyrro - aldehy
de and formaldehyde) as a crystalline solid which consists of a
dimeric form. When the solid is melted only.the monomeric form
is present; after cooling it gives slowly the dimer, In solu-

. tion the equ111br1um position depends also on the'solvent. This
kind of behaviour is similar to that of other aldehydes
According to what is known for similar compounds one can suggest
different linear and cyclic structures., On the basis of infra-
red and mass speétral data of the acetylated product, only the
following two cyclic dimeric form are possible: .

(IZHZOH ‘ : o | : (’:H3'

H C— C—CH | - HOHC —— C—CH
_3 3 S , -3
/ ‘ | - - . \CHz
cl) \ S : H(!I | ' L '

| _ . 2" ,
H c\ /CHOH ' S \c — céon
o H.C CH_ .
,// \\ C 3 3

(11) | 7' ' . (1I11)
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A solution of (I) just dissolved in CDC1;, in which the monomer
is pratically absent, gave an nmr spectrum which agrees with
structure(IQ. Furthermore the nmr spectrum obtained in a sol-
vent such as DMSO, where it is- possible to evidence the OH group
~and its coupling with vicinal protons definetly shows the presen
ce of the -CH,OH, -~CHOH groups, ruling out the possibility of
structure (ITI. :
The nmr spectra present signals whose intensity increases with
time., These signals must be attributed to an isomer, since the
purity of product is very high. After some hours the two isomers
presented peaks of comparable intensity and it was then possible
to determine the spectral parameters of both. The data obtained
let us conclude that the dimer of (I) is a mixture of the stereo
isomers [IV) and (V), in agreement with what can be derived from a
conformational analysis: '

(IV) o (W)

 The more stable structure is the(IV)one which has the OH group
equatorial. '

. i ~ Yours sincerely
St \L&4%1<9

E. Santoro, M. Chiavarini

1) - E. Spath and I. Szilagyi
"Chem. Ber.", 76 B, 949 (1943)

2) - C.A. Armour et =z1l.
"y,C.S.", 301 (1964)

- M, ngél and D, -Rhum
".0.C." 31 1775 (1966)
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MONTEOISON

-Prof. B.L. Shaplro,

Department of Chemistry
Texas A & M University,
COLLEGE STATION,

dJuly 3, 1976

- DIPE/CER/PM
Stabilimento Petrolchimico
Via G. Motta .
30175 Porto Marghera
(Venezia) ITALY

Texas 77843 - USA

' Dear Professor Shapiro,

‘I send you here attached a brief noteé on the
structure of the lactam of the e-amino-hexenoic =2rid as

- my contribution for the inseription to TAMU Newsletter

for 1976.

_ Subaect :

STRUCTURE OF THE LACTAM OF THE £€-AMINO-HEXENOIC ACID (I)

Among other impurities in the oxidation of the capro-
lactam, such as valeramide and adipimide, we have also
found (I) and succeeded in chromatographically obtaining
a sufficient amount of such compound to examine it by NMR.

A 20% solution w/v in CDC13 of (I) was prepared using
TMS as a reference to evaluate the chemical shifts. _
The proton spectrum of (I) is reported in Fig. 1.

‘The stuctural formula obtained from NHR analysis is given

hereafter; numbers from 1 to 6 indicate the different
protons

(6) (l)Hz \NH (1)

qH (2) . (1)

(5)&@\0 _sE(3)
“

Téblé 1 indicates the chemical shifts in pbm and the
coupling constants in Hz (the sign of the J was not

determined).
TABLE no. 1

5(4,5.6) = 1.5 + 3 J(2 - 3) =110
ng) = 5.8 : J(3 - 4) =1 4.2
Sy = B8 + 8.4 J(2 - 4) =% 1.9

()

‘)



: The bands included between 1.5 and 3 ppm_refér‘to the
methylenic groups indicated with numbers 4, 5 and 6.

The numbers of the protons related to the remaining
three groups are confirmed by the integrals.

The olefinic proton (3) is. related to a multiplet of
apparently 5 lines, which is produced by the splitting
with the olefinic proton (2) through J(3%, 2) = * 10 Hz and
with the methylenic protons (4) through J(3 4) = = 4.2 Hz
according to a first order spectrum interpretatlon.

The c.s. of (3) is located at 5.02 ppm.

" The olefinic proton (2) is related to a multiplet of 12 lines.
It is produced by the splitting with the olefinic proton
(3) through J(2, 3) = % 10 Hz, with the proton (1) through
J(2, 1) = * 5.5 Hz and “with the methylenic protons (4)
through J(L, 4) = * 1.9 Hz according to a first order
spectrum inter retation. _

The c¢.s. of (2€ is located at 5.8 ppm.

The wide band (quadrupole moment) located between 8 and
8.4 ppm is related to the (1) proton. This one, bonded
directly to the nitrogen atom, exchanges with Ds0 and it
is therefore possible to remove the coupllng with the
olefinic proton (2). This coupling must be a vicinal one
since a long-range coupling through two or more saturated
bonds is unlikely. :

The 12 line multiplet of the olefinic proton (2) has
converted into two triplets after deuteration.

A further reason for the presence of nucleus (2) in
alpha position to the nitrogen atom, is the shift to a
lower field because of its electrophilic character.

After deuteration, the DNH bond disappeared.
_ The J(3, 4) coupling constant is of the same order_
of magnltude as found in the llterature for 51m11ar

compounds (CH - NH) = 4.5 Hz

Yours sincerely

‘:}Lru}'%‘\‘/ (%}uft ake

(Giorgio Gurato)

- 215-6
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3 5, UNIVERSITY OF UMEA , . - 215-10
"9“, R\ Department of Organic Chemistry’ o

-July 8, 1976

Dr Bernard-L. Shapifd'

Department of Chemistry

Texas A&M University

"College Station, Texas 77843
~ U.S.A

~Cr(dpm), ; A PARR Soluable in Nonpolar Solvents.
Dear Barry,

The QSB.OF paramagnetic relaxation-reagents (PARR’s) to
duahti?y 438 FT NMR spectra. is steadily increasing. Howéver,
the most Commonly\used reagent, Cr(acac) is not as inert:
~to physical interaction with organic Substrate molecules as
.prev1ously thought and. besides, the solubility in hydrocarbon
solvents is too limited for general 13C'NMR purposes. A more
bulky reagent,trisdipivaloylmethanatochromium(III),turned out
to: be Superlor to "chromacac" in this sence, thué making it

y / NOE. Since
“this reagent is not commercially avallable I will give a

short and Convenlent recipe:

p0551ble to achieve the desirable leveling of T

3 g. of chromium(III)chloride hexahydrate,ZU g QF urea
and 5 g of dipivaloylmethane are’mixed-ih EtOH / H.,0
(3:1). The mixture is refluxed during 24 hrs. and 100 ml
ot-H 0 is added to the deep purple cooled solution. A
Sloppy graduate student should get about 60% yield.
'Subllmatlon m.p. 229° cC, '

‘ The use of reagents of thlS type (Gd or Cr) would probably be
a valuable Substltute to the more tlmeconsumlng pulse modulated

technigue,

- Thanks for the blue reminder;

Very best regards

ZZo{L / ULf Edlund/

Postal address o . Telephene Post giro acccurnt
- §-901 87 UMEA ' . 090 - 12 56 00 . 15613-3
Sweden
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THE UNIVERSITY OF”'ALBERTA —
EDMONTON, CANADA =

DEPARTMENT OF CHEMISTRY '
. TEG 2G2

‘July 7, 1976 .

Professor Bernard L. Shapiro o

~Department of Chemistry ‘ : _ ‘ <
Texas A & M University ‘

College Station

Texas, 'U.S.A. 77843

TITLE: Problems with V-2708 Power Supply
Dear Barry‘

sI would like to initiate my subscrlptlon to the
TAMUNMR Newsletter with this letter describing briefly
two problems that we had with our V-2708 power supply.
Perhaps some of your readers would be interested in
our solutlons. »

()

The first problem concerns the loss of lock of our
flux stabilizer when we have a power flicker in our
building. -This causes both the stabilizer and the com-
mutator of the power supply to oscillate resulting in
damage to the carbon brushes. This happened once on an
overnight experiment and left the transformer badly
pitted. Our electronics shop built an interlock which
opens the feedback loop between the power supply and the
stabilizer as soon as it senses an osc1llatlon._ This
c1rcu1t is avallable upon request '

The second problem concerns the pitted transformer.

Ba51cally we followed the procedure used by Nunnally and

Hollis! to smooth the winding surfaces, with one modi- ' -
flcatlon: we reversed the direction of the commutator
stepping motor (and limit switches) and connected the
-power input to the transformer to the top of the trans-
former instead of its original position on the bottom.
(The commutator now rests on a "fresh" surface at the
bottom third of the transformer instead of the top third.)
This was accomplished by carefully chiseling away the
casing on the top of the transformer to expose the top

‘)



' Prof. B.L. Shapiro . . . July 7, 1976

copper winding. We then cut the copper winding, unwound .
about 2-3 inches and drilled holes to accommodate a
suitable wire. clamp for the power input. We then manually
checked for mechanical clearance of the commutator and
adjusted the limit switch activators accordlngly Care-
fully inspect for loose copper shavings.

Since the two modifications we have had no further
problems with our power supply. Two or three days of down

time is well worth saving $12,000.00 for a new power supply.

Sincerely;.

Ton Nl s

Tom Nakashima'
TN/1s

References

1. R. Nunnally and D.P. Hollis, TAMU NMR News Letters,
206, 16 (1975). '

215-12



21513

IWAN N STRANSKI |NSTITUT ’ Berlin; den / 5. / 76

* fur Physikalische und Theoretische Chemie: _ E ‘Tel.: (030) 314- 4938
der Technischen. Universitét Berlin -~ - - Az
Prdfﬂ B.L Shapiro ‘_ :;"1 - B ‘_ ;xgzszwnn

. Department Of Chemlstry ErnstReuterHuus

. . 1 Berlln
Texas A and M Un1vers1ty ' - ErnshReuter-Platz 7

) Tetefunken-Haus, 15. O. G..
College Station,Texas 77843

x

Chemical Shlft Study on spec1f1c 1nteract10ns between a—Lec1th1n
‘and some naturally occurrlng Amino- Ac1ds | '

'_iDearvProfeesor.Shapiro,b' o

Recent 13C-, 1H-nmr,CD and IR studles almed at the detection of
“electrostatic interactions between Amino Acid (AA)side- chain
.res1dues in charged poly .peptides and the polar head groups of

© 1lipid Phosphatidyl- Choline (PC) (1 2,%,4) .These studies showed

' contradlctory results concerning this kind of 1nteract10n and
also. the p0331b111ty that geometrical requlrements are to be ful—

‘fllled to explain some anomalles(5)

- In an attempt to detect this kind of 1nteract10n in a quantltatlve
‘but simpler way, we undertook a. prellmlnary 13C~,1H-nmr Chemical
Shift study of some naturally occurrlng AA dlfferlng in shape,
-charge den51ty and polarlty Wthh were dlssolved in HZO and 1n
PC/H 0 dlspers1ons. _ :

" The chosen' AA were: Gly;L;Ala,L-Phe,LfPro,L-Asp,L-Glu'and-L-Lys.
The spectra of the 1M solutions and of the AA+PC/H,0 dispersions
(three values of AA/PC molar fraction were analysed: I,2,5)were
taken.at two different temperatures,52° and.45°C,Which are lower
and higher with respect’the‘transition phase temperature of BC
lipids. The pH value was' 7, the optimal one for this type of |

. 1nvest1gat10n(6) Unsonicated PC dlsper31ons weré used 51nee it is
known that' they provide a better‘approach“the membrane structure
than phospholipid vesicles obtained by sonication(7). 13C(“H}spectra

- were.obtained with a 9OMHz-Bruker-FT, external lock CgFg and TMS

as externalpreference 1H—nmr spectra were obtained with a 270MHz-
Bruker-FT, finternal lock DZO and internal ‘reference DSS. Five
-1ndependent runs- were undertaken to mlnlmlze the statistical error,
the reproduc1b111ty better than +0.2 ppm and +0.01 ppm for C- I3-
and H-NMR.respectivelv.

()

()
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We find that, within experlmental error, there are no chemical shift
changes in going from AA solutions to the different AA+PC/H

dlsper51ons This invariance of Chem.Sh. values, in partlcular for the
13C00" and H groups indicates that there are no detectable changes

in aggregatlon of AA and their mean environment over this 5-fold
concentration range. We may,therefore, conclude that the AA are more

or less distributed in the aqueous solution channels of the PC
liposomes. The dominant interaction in these systems is the one of AA
with Hy 0 (and HZO with PC polar heads). Polar PC heads and AA are not
e3511y accessible one another when dissolved in water. The invariance
,Of the 13C 13CB’13CZ B’ z,etc " Chem.Sh. further indicates that
changes in hydrophoblc 1nteractlons have to be ruled out.

We would like to thank our frlend A Giannotti of the ‘BRUKER SPECTROSPIN
for his assistance and help,and the ALEXANDER VON HUMBOLDT- STIFTUNG
for a fellowship.

Please credit this contribution to the account of Prof. Lippert of
this Institute. We Sincefely hope that this.contribution arrives in
time in order to keep us on the TAMU;NMR—L mailing list.

Yours sincerely

.-'7 > // : .
o ;"’L%;F’ ;(/( \CL\‘ O

I=Psgliani . D.Ziessow

REFERENCES : .

1-C.A. Chang S.I. Chan Blochemlstry 13 4382-4385, (1974)

~.2-Kam-Yee Yu, J.J. Baldassare Chlen-Ho, Biochemistry 13,4375-4381,(1974)

3-G.Assman,H.B.Brewer,Jr., Proc.Nat.Acad.Sci.USA 71,1534-1538, (1974)

4-H.N.Baker, et al., Proc.Nat.Acad.Sci.USA 9,3631-3634, (1974)

- 5-C.Nicolau,H. Dreeskamp D. Schulter Frohlinde, FEBS Letters 43,148-150,
(1974)

6-H.Hirata;K.Altendorf,F.M.Harold, J.Biol.Chem. 249, 2939, (1974)

7-A.Seelig,J.Seelig, Biochemistry 13, 4839-4845, (1974)
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SANDOZ. INc . - | ™

PHARMACEUTICAL ' ' 'ﬁ@é EAST HANGVE
RESEARCH & DEVELOPMENT : . | : R, N.J. 07936

TELEPHONES
) 201 - 386 - 1000
A . ) . - oo 212-349.- 1212

: : i ' : . : TWX: 710 - 986 - 8208
-TELEX: 13 - B352

Professor B. L. Shapiro ~July 26, 1976 ' : N
" Department of Chemistry ' '

Texas A&M University

College Station, TX 77843

Sir:

Mild and Simple Reéovery of'Substrétes from Doped NMR Samples.

Additives to nmr sample solutions have become popular, which by
electron-nuclear relaxationl achieve intensity decontrasting4 or just
removal of NOE effect3, ("shiftless relaxation agents"4), in hard-

‘pulsed FT nmr. ' ‘

To restore nmr as a nondestructive technique in such cases, we have
1nvest1gated suitable sample recoveries, and the most satlsfactory pro- Y
cedure is exemplified below on Fe3 acetylacetonate. The metal is pre-
cipitated as sulfide, and the ligand is pumped away from the substrate.

Rinse the nmr solution over into a vial (e.g. with CHCLl Add a
mixture of 0.4 ml of methanol and 0.1 ml of water (in case o% a 5-mm
sample size). Allow H,S to bubble in for 10-20 sec. Black iron sulfide
should precipitate. Allow to stand stoppered for 1/2 hr. Filter through
a small, tight plug of cotton in a dlsposable pipet and rinse. Concen-
trate, and pump at hlgh vacuum at room temp. ' '

Cordlally,

»;;__,,/4Zu«ﬁ2:::::323;/¢~4a\__,;-;;/f

Sandor Barcza
SB:rck ' '

References . } E : : : . ' -

1. J. R. ﬂyérla Jr. and G. C. Levy, Topics in Carbon-13 NMR Spectroscopy,‘
Vol. I, G. C. Levy, ed., Wiley & Sons, New York, 1974, pp 79-148,
esp. see pp 121-7. S '

2. S. Barcza and N. Engstrom, J. Amer. Chem. Soc., 94, 1762 (1972).

3. G. N. La Mar, ibid., 93, 1040 (1971); D.F.S. Natusch, ibid., 293, 2566,,\
3 (1971) . - - : N\

4. O.,A.'GanSow,'A. R. Burke, W. D. Vernon, ibid., 94, 2550
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Figure 1.- PNb 13C‘FT (SK) épectra of helenalin (V300 mg, 3 K transients) and helenalin

acetate (v250 mg, 5K transients) at 25.2 MHz _inCDCl3 (v4; ml) 12 mm tube.
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Dr. B. L. Shapiro

TAMUNMR Newsletter
Department of Chemlstry

Texas A & M University
College Station, Texas 77843

"Solutlon'to Basellne Artifacts in High DYnamic Range Spectra"
Dear Barry: |

I have been in communication with Jim Prestegard of Yale regard-
- ing his findings on baseline glitches caused as apparent harmonics of
large peaks. He reportéed in last month's letter that these glitches
"appeared in spectra whenever the large peak was not an integral number
of -cycles from the carrier. Further, he observed this, phenomenon on
an IBM 1800 and on a Nicolet- Bruker BNC-12.

'We talked about thls_problem and I,dld a few experiments.and
discovered that the problem appears to be principally related to the
sine look-up -interpolation routine in the FFT routine. I carried out

integer Fourier transforms of simulated free-induction. decays with no

interpolation between points in the 1025-point sine look-up table and
with appropriate linear interpolation. The results are as shown in
the accompanying figure. The upper trace is part of an 8192 point
Fourier transform with a simulated 20-bit word length without inter-
polation and the lower trace transform o6f the same data with inter-
polation. 'The lower trace is shown at a higher amplification to
demonstrate that the glitches really have disappeared.

It appears that there are a number of Fourier transforms from
various sources which do not 1nterpolate during the sine look-up
routine. I knew of this feature in the Nicolet and Bruker software
and have informed the companies of the problem. I have been assured
that it has now been corrected. I am using this letter to inform
- others who might be using IBM 1800 systems of the problem.

The program that we used to carry out these simulations was
written. for the 36-bit word PDP-10 and we have been simulating a
number of computer configurations to discover optimum methods
. of handllng FT data. We found that the interpolation glitches also
appear in 16-bit word machines, of course, but that they are less
apparent since the overall signal-to-noise is lower after the 16-bit
transform. . We will be reporting shortly on a method of 1ncreas1ng
the avallable post-transform dynamic range to 200,000:1 in single
prec151on.:

Sincerely,

James W. Cooper
Associate Professor

JWC/dm

)

)
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‘Fourier transforms of data having a large peak near the
center of the spectrum. 8192 points, 20-bit word.

" Upper trace: without sine interpolation :

Lower trace: with sine interpolation .
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DEPARTMENT OF CHEMISTRY DAVIS, CALIFORNIA 95616

July 19, 1976

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

1nteract1ons of TMS Salts with Proteins; Postdoctora]
Pos1t1on Available

Dear Barry:

We read w1th interest two recent TAM NMR Newsletters (Thomas, No. 212, p. 48,
and De Marco,. No. 213, p. 24) detailing problems with using various sodium salts of

TMS as aqueous references Those problems concerned shift changes of the reference
with solution conditions. :

- Qur recent experiences with proton nmr of some hemoglobins indicate that even
more serious problems can occur than just reference position changes, namely, spe-
cific interactions with the protein. In the figure we exhibit a portion of the
downfield proton trace of the low-spin cyano-met form of a hemoglobin monomer (5mM
‘protein, pH = 6.0 I = 0.2 NaCl, 25°) before (lower trace) and after (upper trace)
adding DSS to the Dp0 solution. The peaks labelled A-D arise from the native -
protein: peaks X and Y arise from a form of the protein which interacts with DSS 1in
or very near the heme cavity. Additional DSS increases peaks X and Y at the ex-
pense -of peaks A-D. The interaction of DSS w1th the protein is pH- dependent
occur1ng only in the acidic range. :

In our case, the problem of interaction with DSS was eas11y recognizable by
v1rtue of the paramagnetic shifts which amplify the inequivalence of the native
and ' 1nterca]ated“ proteins. It is not obvious that this interaction is as easily
detected in diamagnetic proteins. We solved our problem by us1ng t-butanol which
we confirmed did not affect the nmr spectrum at all. Our experience suggests that

it is worthwhile to compare spectra in the presence and absence of sodium salts of

TMS before using them as reference.

Sincerely,

Gerd N. La Mar
Professor of Chemistry

- GNL:jkg
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WITH DSS

| ' 1 ‘ | : i ’ . 1

-24 -22 -2_0 -18 - -16

Shift, in ppm from DSS

Postdoctoral Position

' ‘Two postdoctoral positions will be open next year,
starting in January and sometime in the summer. Stipends
run $8,500-9,000, depending on experience. Research in-.
volves investigation of structure-function relationships
in hemoproteins, particurlarly in their high-spin ferrous
and ferric states using multinuclear FTNMR. Interested
persons should submit a C.V. and two letters to me at
Davis. '

G. N. La Mar
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July 23, 1976

Professor Bernard L. Shaper
Department of Chemistry _
Texas A & M University o . - : v
College Statlon, Texas 77843
USA ’

Multiple Rate Processes by DNMR
-Dear Barry: '

For some time Dieter H®fner in my .group has been trying to apply
DNMR techniques to cases where severdl intramolecular rate processes
are operative concurrently. Although the theoretical treatment of the
bandshapes is straightforward in principle, the practical analysis of
the experimental spectra proved to be trickier than we had anticipated.
Other TAMU readers contemplating similar studies may perhaps profit
- from our experience with this kind of work. '

In the nitroso compounds shown below (some of which have repeatedly
been looked at by other workers, but never guantitatively). the processes —.
of interest are the hindered rotations about the N-N bonds; ring reversal\\,
is completely averaged out at all temperatures 1nvest1gated

N NO
T 1T IIT 1V

(cis—2,6—dimethyl) (trans—Z,S—dimethyl)

From elementary symmetry considerations one deduces that there should
be 2 conformers for I, III and IV and 3 for II. All of them were found to
be significantly populated and could be unambiguously identified from the
spectra. As sensor nuclei for the dynamics we employed the methyl groups
for I and II. (showing up as doublets, sometimes further split by small
long-range couplings) and the ring protons for III and IV (giving rise
to an AA'BB' system plus ‘2 singléts for IIT and to 4 singlets for IV).

The kinetic scheme for compound II, for example, then looks as followsi
. 0 : O§N . ' N%O
P i

o
S\
V4
N

ITIa : ITa' . ITb TTe
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Taking into account-the constraints of the detailed balancing conditions,
the system is characterized by 4 independent rate parameters, of which 2
(symbolized by the solid and dashed double arrows) correspond to single
rotations and 2 (shown as dotted and wavy double arrows) to concerted
double rotations. A s1milar analysis can be performed for the other cases.

This is not the place to report and discuss the final results, I
only wish to make a few remarks concerning some technical aspects of the
analysis. In the case of II, where the situation is still comparatively
simple, a few trial simulations convinced us that a minimum of 2 rate
parameters is needed. More systematic simulations yielded the rate
constants [s~'] and their estimated standard deviations shown on the left
in the Table.

Simulation - R Iteration

T[OC:] kl g1 k2 (ol kl 01 kZ 02 p

108.9 2.5 0.5 0.3 0.5 2.86 0.09 0.20 0.03 0.003
114.2 5.0 0.5 0.6 0.5 4.89 0.12 0.21 0.03 0.039
119.3} 5.5 0.5 0.8 0.5 6.03 0.15 ‘0.44 0.03 0.237
126.2 { 16.0 1.5 1.5 0.5 11.56 0.28 = 0.96 0.03 0.095
139.5 25 25 4.5 0.5 27.2 0.5 3.49 0.16 0.367
151.3 65 5 15.0 1.5 ~78.5 0.5  8.58 0.11 0.946
164.4 | 115 15 35 5.0 158.0 4.1 . 20.1 1.1 0.981
174.7 | 240 25 110 15 " 301.2 . 10.9 52.8 4.7 0.991
185.2 | 380 40 290 30 477 50 142.1 35.5 0.991

The bandshape fit seemed quite satisfactory at all temperatures when
judged on the basis of our experience with single rate processes. The
simulation approach could also be applied to I, but proved unfeasible
for III and IV. At about this time Dr. David Stephenson, who has been
working on the development of a general automatic spectrum analyzer,
had a preliminary version of his program running, which, when applied
to II, produced the results shown on the right in the Table The dis-
crepancies give sober men pause. Later we found that even an iterative
analysis may sometimes not be reliable enough. An indication of this
being the case can be gleaned from the correlation coefficients listed
in the last column, which are seen to undergo a quantum jump at about
1509C. Another source of difficulty emerged in the iterative analysis
of III, where the computations seemed to show evidence of a spurious
rate process, which only vanished when we also treated the static para-
meters. as free variables.

To summarize: the analy51s of multlple rate processes by DNMR- seems
to be a tricky business indeed. Visual comparison of simulated and
experimental bandshapes is clearly no longer adequate and even the results

" of an iterative analy51s should be interpreted with a good deal of
discretion.

Sincerely yours,

(ickac

Gerhard Binsch
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19F FT Homodecoupling
Dear Professor Shapiro,
Besides some very promising results we-got_in our épplications lab in Wissem-
- bourg about exotic nuclei, there is actually a nomber of classical NMR problems T~
we are dealing with, having in mind the great potentiality of the FT methods. N
For example 19F FT homodecoupling. :
One of the advantages of this technique is the huge decoupllng range you get, be-
cause you do not loose too much decoupling power in side band modulation ; we
~ found it is possible to decouple without any problems ¥ 30 000 Hz from CFClg !
Then you obtain the entire 19F decoupled spectrum at once without tedious expan-
'sion adjustements, And last, but not least, the computer, "gently locates immedia-
tly your decoupling offset, being kind enough to record, if you want two, three,
ten selectively decoupled spectra. Then you Just have to think about the structure
of the- compound you are studymg
The spectra shown are self- speaking,
Flgure 1 represents the non decoupled spectrum
Figure: 2 shows the result of perﬂuormethyl decouplmg
. A full study on the detailed spectrum’analysis, 1nclud1ng proton broadba.nd ' =
decoupling and simultaneous 19p homodecoupling will be published soon.
L C - s incerely,
C.BREVARD J.Y. FRAVAL:  J.M. MATHIEU

. o . : . o
: m ' T oPTE CHEQUL POSTAL STRASBOURG 1142863 - KANQUL POPULAIRE WISSEMEOURG :(;y)(mg

-

W

BR U K E R . R. € STRASBOURG 63 BT BIS T N SIRENE 648 S0L 78 Godks - 10U DY TURIDICTION . STR SBOURG

C_.><\) o ‘ \()‘.'H.H ASNOS YA PG Padn b b s VRO R L IS VP bt T 0l REESSOCHEES COMMERCIALLS



- 1000 Hz -

> =

A
B

Fig. 1

0e-Gl¢e



Fig, 2

)

| tfifluorome'thyl

| deco.up-led |

L lE=§lE



215-32

UNIVERSITY OF MARYLAND

COLLEGE PARK, MARYLAND 20742

DEPARTMENT OF CHEMISTRY ’ o .July 29, 1976

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

College Station, Texas 77843

Resolution Enhancement on an XL—lOO‘

Dear Barry:

We have recently completed modifications of Varian software
which enable us-conveniently-to do convolution difference resolu-
tion enhancement ("CDRE") of FT spectra on our XL-100, in a manner
analogous to that described by the Oxford Enzyme Group.l Ingtead
of computing difference spectra, however, we simply use the
function (1=Ke~ t/Tl)e‘t/T2 as our weighting function for the FID.
.K 1s the scaling factor which determines the relatlve magnitude
of the e~ -t/T1 convoluted FID which would be subtracted from the
unweighted FID, and 11 and 19 are the (positive) time constants.
The function in parentheses provides the resolutlon enhancement,
and the final convolution (with e‘t/Tz) serves to regaln some of
the 1ost signal/noise. We seem to obtain the best combinations of
enhanced resolution and sensitivity'when the final.weighting is
started not at t=0, but af t=tg. By looklng at the oscilloscope
display of the resolutlon-enhanced FID, one can determlne at what

time p01nt the displayed data have become essentlally all noise,
and set tg accordingly. This "delayed" sensitivity enhancement
("DSE") feature may also be useful when one finds after accumulating
his data that he gfossly overestimatéd.Tz*, and has obtained a
short,. say, 0.5 sec FID, and, say, 1.5 sec of just noise. Using
DSE, the noise appearing late in the time-domain data may be
eliminated w1thout at all attenuating the signal appearing early,

- and without broadening the lines in the spectrum.2

The accompanying 100.1 MHz 1

H spectra of myelin basic protein,
“all computed from the same FID, illustrate our 1mplementatlon of CDRE.

‘The FID was accumulated with an acquisition time of 2 sec as part of
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Professor B. L. Shapiro
. .July 29, 1976 =

\a“WEFT3 sequence. .Spectrum'A is the FT of-the unweighted FID.
The glitch at G=4,85-ariseslfrom'incompletely eliminated HDO. 1In
vspeétrum B, a DSE was used with 1=0.2 seé'and tg=0.625 sec.
There was an improvement in the signal/nOise; and without any
line broadening,vbut it is not obvious in this presentation. 1In
spectrum C, a "mild" CDRE including DSE was performed with the
values 71=0.05 sec, K=0.82, 15=0.2 sec, and tg=0.625 sec.

All the parameters (the time constants Tj, the scale factor
K, and ts, the starting time point for DSE) may be entered from

‘Athe teletype keyboard, just as any othér<parameters. We have in-

stalléd these modifications both on the Varian disk FT and in-core

FT'programslfor the 620 L./100 computer. The'patches-are too long
_to réproduce here, but a copy and instructions for use may be
obtained by writing to R. Rowan.

Sincerely yours,

. N . ! . ) . V .
. G |
, . J/{iizaﬁﬂé;_>. é¢é§:22e——

“Mark Mattingly Robert Rowan, III

RR/MM/ssc-
. 1. 1I.D. Campbell, C.M. Dobson, R.J.P. Williams, and A.V. Xavier,
J. Magn. Reson. 11, 172 (1973). ' V
2, W.E. Hull, then at Harvard University, introduced us to the
- idea of delayed sensitivity enhancement. o

3. S.L. Patt and B.D. Sykes, J. Chem. Phys. 56, 3182 (1972).

()
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Multl— steps lntramolecular carbonyl exchange in polinuclear metal

carboqyl cluster.

Dear'ProFessor Shapiro,

‘we are still continuing our work on the stereochemical non rigidity
in polinuclear metal carbonyls, whére C-13 n.m.r. spectroscopy has
been shown to be a unique and powerful probe.
In order to get better insight towards the molecular parameters
influencing the intramolecular carbonyl exchange, we have undertaken a
detailed study of a serles oF phosphine, phosphite and diphosphine
: COux . _ derivatives of (1).
oc CO L . In the parent complex the single broad
\\ // 4ﬁ g resonance detected at - room temperature
. splits, at low temperature, into three
peaks (intensity ratio 1:2:6), which
S\\\\\ ‘can easily be assigned to COax (1) and
QC;\\ C‘OVq COeq (2) on the iron atom and to six
Co averaged carbonyls on the two Co atoms,
f : \‘COucr respectively. ‘ '
o CC>AK At this stage, of course, it is impossible
( E )' to decide if localized or delocalized
‘ : ' carbony!| scrambling is occurring at the
cobalt centres. The substitution of a
CO with L (L= P(n—C4H9) P(OPR)3) ruled out the degeneracy of the
51gnals, in the -133°C spectrum oF FeCoz(CO)SP(n-C4H9)3S it is possible
to detect six peaks in the intensity ratio 1:1:1:1:1:3. The peak of
intensity three shows a remarkable broadening, suggesting that the
carbonyl rearrangement is noticeably slowed also at the unsubstituted Co.

Then, besides the localized scrambling at the unsubstituted Co,
three other steps of intramolecular carbonyl exchange can be
detected as the temperature is raised, i.e. rearrangement of CO
groups on Fe, then average between the carbonyls on the two cobalts
and, finally, delocalized CO exchange between iron and cobalt.

[t comes out from our studies on this series that the introduction
of the phosphine has a two-fold effect: i) the CO exchange rate
- on the metal where the substitution occurs is decreased and ii)
the CO rearrangement rate on the other metals is increased.

Steric andielectronic effects are. responsible for the observed
behav10ur.‘ln the diphosphine derivative (where two equatorial

CO are substituted on different cobalt atoms) only localizedl®0
scrambling at the iron centre can be detected in the range of
temperatures studied (from -100°C up to +30°C): the overall
stereochemical rlgldlty is then reiated to the formation of the

metelle—cycle —Co - PRy ‘,CHZ - PRy - Co - .

l-/t V{M’«" -

(Sllvno Aime) A ‘(LUCianO.Milone)











