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To assign the tryptophan residues we have compared the
neurotoxin II spectra with the homologous protein -~ &-toxin

from South African cobra'Naja nigricollis. This toxin contains

" only one triptophan residue (Trp-28) which is invariant for all

short neurotoxins, including

N.n. oxiana :
wal Al neurotoxin II. The indole NH
Tm”ﬂ——fﬁLlTﬂiL signal of eo(-toxin has very
Trp 281l 1 .
stl T - similar pH and exchange behaviour
His 31

300 MHz,D;0, .
oH82,60°C as one of the neurotoxin 1I

NH signals, namely, their che-

% l - mical shifts show two inflections
b‘ at pH 3.2 and 6.0 and their

line width do not broaden up to

LI

N. nigricollis

TQQJL_U _ pH 8.5. The corresponding tryp-
T B A .
st | | | tophane C,H and C,H (or CH)

His 31 l I

chemical shifts also depend on
ﬂ pH in the range 3 - 6.5 pH.
The results of our assign-

ment are summarized on the Figure

, . . , for both neurotoxins.
80 © 70 ppm

With best wishes for the New Year, '

Vladimir Bystrov
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Professor B.L. Shapiro, o ‘
Department of Chemistry ) : l4th December, 1976.
We conclﬁde that rotational reorientatioen méy not be the dominant
time process in solution, the magnetic para.meters of the complexes be:Lng
modulated at rate much faster than T
Yours sincerely,
é;%%é22;422«4§7
 D.M. Doddrell
~~

1. D.T. Pegg and D.M. Doddrell, Aust.J.Chem., 29, 1869 (1976).

2. D.T. Pegg and D.M. Doddrell, Chem.Phys.Letts., 42, 607 (1976).
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Dr. B.L. Shapiro,
Department of Chemistry,
Texas A and M Unlver51ty,
College Station, :
Texas 77843,

U.S.A.

Dear Dr, Shapiro,

‘ ‘ :
" Dynamic Range ‘in l3C‘P.F.T.N.M.R.

In our studies of conformational equilibria we
frequently encounter situations in which the minor conform-
ation constitutes 1% or less. TIf the energy of activation
for the interconversion is relatively small, so that a.
partlcularly low temperature is required to slow the
inversion gate, the equilibrium generally becomes further
biased (AG~ ==RT1nK; AG® = AHO - TAS®). However, by
analysis of (13C—methyl) methylcyclohexane (122) by .
pulsed Fourier transform N.M.R., we have been able to
measure accurately the equilibrium coP‘stant K (= 2/1) at .
172K (K = 164) and at 149K (K = 427)f

. : . . ) .
: wr"};ﬁﬁ:::::;77ﬂ\>CH3
CH3 :

(1) - (2)

In P.F.T.N.M.R., the maximum possible pulses (and
therefore maximum possible signal to noise) is a function
of computer word length and digitiser resolution{2) our
Nicolet computer has a 20-bit word length and a maximum
9-bit digitiser resolution. In the experiment at 172K,
the final S/N for the methyl signal of () was 10,560
and for the methyl 51gnal of (1) was 45. Had we, for
example, used a computer with a 16-bit word length and

'~ .12=-bit resolution on the digitiser, the final S/N for the

methyl signal of (1) could not have exceeded 4.5, leading
to a considerable reduction in the accuracy of 1ntegratlon.

!
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_Department of Chemlstry '
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IR . l4th Déecember 1976

' Pr. B.L. Shapiro,

We had hoped to extend this work to accurate
measurements of equilibrium constants between 1000 and. .
10,000. (A free energy difference=AG® of only 2Kcal.
mol -1 leads, at 120K, to an equilibrium constant of
about 4000, so that the situation is not -exactly rare. )
‘However, the available computer is quite unable to
determine equilibrium constants over 1024. Any useful
extension to equilibrium constants of 5000 requires a

. 24-bit word length with 12-bit digitiser resolution,
“~ - . whilst further extension to 10,000 requires a 32-bit

word length with 16 -bit dlgltlser resolutlon. End:of'
story°

o " 3 ' o , Yours 51ncerely, ' . ' '
S - Dr. Harold Booth, '
S - : : Jeremy Everett.

(1) Chem. Comm. 1976, '278;_

(2) - J.W. Cooper in TOplCS in Carbon—l3 NMR, Vol 2, p 391
Do (ed G cC. Levy) .
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- Before you order - -
- aFourier transform accessory’
_for your nmr ‘specirometer -

~ you should consult

e Transform. Te,c_h.hology ',|_h;:"

The name is new

but“thé personnel have

" many years expenence |
in the spectroscopy flelcl

- Write or call collect
" to dlscuss your requurements

[T i

"~ TRANSFORM TECHNOLOGY INC.

abiliate of Nicolat Instrument Corporation) :

| We ran th1s ad in mid-1972 when s1x of us
- formed Transform Technology Incorporated

B ~ with the help of Nicolet Instrument Co1pora—

. tion. Now, less than four years later -we have
- over three dozen employees and are now a

" Nicolet operating -division, l{nOWI’l as Nicolet
) Technology Corporation. |

- What has happen.ed,sjm‘ce our .ﬁrst ad? ‘Well,;we

‘don’t mind tooting our horn by pointing out that
NTC has become established as a leader in the
- development of FT NMR equipment. We have -
~ developed, produced and installed scores of FT-
" accessories for use. on instruments such as the .

XL-100, HR-220, T-60, R-12 and R-32. In fact,

. for over a year we have been the leader in U.S.

sales of FT data systems: Now we're workingon
- becoming the leader in overseas sales as well. -

Why the success story? We feel it’s because
we're responsive to -customers’ needs. Being a

o relatively small group of dedicated souls we can -
move quickly in the development of equ1pment »

. which ut1l1zes the latest techmques .

" Consider some of our “ﬁrsts’.’

" new “frsts.”

Remember
ﬂns ad"

m commercial
equ1pment

FIRST to employ a smgle s1deband crystal ﬁlter a_r

for improved s1gnal to-noise ratio,

FIRST to’ p1ov1de phase sh1fted rf pulses fo1>

high resolut1on T, studies;

. FIRST to use Quadratme Phase Detection,

FIRST to provide plots of relaxat1on recovery
curves with data points, and

FIRST to develop a complete software package_

which includes provision' for- five methods of
measuring T, values and three methods for T,

' values

You can be'su1e that we are actively working on

meter very soon. To repeat the closing statement

_from our original-ad—write or call collect to dis-
cuss your reqilirements. Maybe we can Work .

together to. add another * ﬁrst

_ NICOLET -
E TECHNOLOGY
CORPORATION -

145 East Dana Street | :
Mountain View; California_ 94041 .

‘Phone: 415/969-2076 - .
" (formerly Transform Technoldgy Inc. )

For example, we'll be demonstrat-
ing a complete Fourier Transform Mass Spectro- -

oy
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LILLY RESEARCH LABORATORIES
: DIVISIO.N‘OF ELI LIL'I..Y»A'N.b coMsANY_ . INDIANAPOLIS, IND:IANA 46206 - TsLEEHONs 317) 636;?.2_I].'

. December 21, 1976

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

_ Dear Professor Shaplro:

- "Carbon Resonance Assignments for A23187"
The fermentation product A231871 is unique among the polyether
ionophores in its specificity for divalent and trivalent metal ions. -
This has led to very active interest in the compound and to literally

scores of requests for samples. Perhaps scientists working with
- A23187 would find an assignment of its carbon resonances useful.

‘C_Hs

u” 3%

H
/1:\ ,,l'

The a551gnments are based on (1) comparlson of the spectra of
A23187 and those of model compounds: and derivatives, (2) selective
proton decoupling, and (3) "long range" (i.e., 2 and 3 bond) !3c-l!H
‘coupling constants. The last method was particularly interesting
when used in conjunction with D-exchange of the two N-protons.

. This led to the predicted 51mp11flcatlon of the pyrrole carbon

- 'resonances. Also, the resonance of C(4 ) went from a doublet of |
doublets (NH) to a sharp doublet (ND).? The assignments shown in

- the Table have served us well now for. elghteen months and have
stood the tests of several derlvatlves.

M. o. Chaney, P. V. Demarco, N. D. Jones, and J. L. Occolowitz,
J. Amer. Chem. Soc., 96, 1932 (1974), M. O. Chaney, N. D. Jones,
and M. Debono, J Antlblot., 29, 424 (1976) :
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- INSTITUT FUR ORGANISCHE CHEMIE | 5 KOLN 41, den 21. 12..-76'

'DER UNIVERSITAT KULN . 4 GREINSTRASSE 4
H Gﬁnth.e:.l.“ Lo oo ‘ TELEFON: (0221) 4701

Prof.Dr.B.L.Shapiro

Dept. of Chemistry

‘Texas A & M University
College Station, Texas 77843

U S A

Systematic Nomenclature for:lBC,lH;

Coupling Constants in Hydrocarbons.

vDear Barry:

Recently,'the interest of C-13 NMR Spectroscopists has shifted more
strongly to 130 1y coupling constants and we hope to report soon on a
contribution to this field,

Looking at the data already in the. literature one gets the impression
that it has generally not been fully realized that coupling pathways
available for 13C,lH-spin, spin interactions are much more multifarious
than those for HQH coupling constants. Especially the simple notation

~.. used today (1 J, J etc.) does not include any detailed information about

-~ the coupling pathway, i. e. the type of carbons and the bonds involved,
except if the specific structural fragment is given in parenthesis., We
therefore have looked inhto the possible structural arrangements more
systematically and as a result propose a nomenclature that givesthe in-
formation mentioned above. '

Taking onlg hydrocarbons, hybridization at the carbon atoms ean be sp,
sp2, or sp On the basis of simple permutation rules 3 types of one-
bond CyH coupling constants, 9 types of two-bond C,H coupling constants,
. and 27 types of three-bond C,H coupling constants result Not all of
© them -are, however, phy51ca11y meaningful. On the other hand, additional
' arrangements arise because of the pos51b111ty to join two carbons by a
~ single, double, or triple bond. The summary of the final 38 combinations
- we found is given -in Scheme 1 together with the appropriate code. This
code gives the hybridization indices of the carbons (klm, 1 for sp, 2
for sp2, and 3 for sp 3) and after the comma the bond orders of the CC-
bonds involved (ij; 1 for single, 2 for double and aromatic, 3 for triple
bond). The code is then used as subscript : ‘

n
Jklm,ij

A feW"examples will help to illustrate the system:

_H,c.-.g=c#.-cg3 33‘1g u he=cs CH-LH, ,’«}3“

L <Og ‘.CHs. }13 1 H( ;‘J 222& 1-2.2 C'\><H N 223 21
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' UNIVERSITY OF CALIFORNIA, SANTA BARBARA

' BERKELEY + DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO . if7 SANTA BARBARA, * SANTA CRUZ

DEPARTMENT OF CHEMISTRY * .
SANTA BARBARA, CALIFORNIA 93106

Decembef 28, 1976

. Professor B. L. Shapiro

- Department of Chemistry
Texas A&M University
College Station, Texas TT8H5

"Fmr Studies of Fluorocinnamoylchymotrypsins”
Dear Barry:

We are still battling with the enzymé o-chymotrypsin and can report the
following nmr results. Bender and co-workers have nicely elucidated the
mechanism of chymotryptic catalysis as regards the hydrolysis of cinnamoyl
ester and amides. A minimal mechanism for this procesgs is represented
below where [E-f-AL] is an enzyme-substrate complex within which the acyl

L. <L & _HO o -
E+ AL => [E-r-AL] == BA == [E-:-4] — E+A
| - +L HZO = k_a

group of the substrate is tragpsferred to the serine-195 residue of the enzyme
to give EA. Hydrolysis of EA affords an enzyme-product complex, [E...A], '
which can reversibly dissociate to regenerate the free enzyme. We have used
a series of mopofluorinated cinnamoyl groups (I) in- an examination of the
enzyme forms EA and [E---A] by fluorine magnetic resonance spectroscopy and
some results are given in Table I. The substantial differences in enzyme-
- induced chemlcal shift effects. cannot easily be ascribed to changes in the
protein structure if x—ray crystallographlc evidence is accepted and we believe

HEH )
_. C=C=COOH

T

that these variations must arise from differences in the way the fluorocinnamoyl
moieties are bound.in the active site of the enzyme. The fluorocinnamate groups
“have a plane of symmetry and can potentlally blnd to the asymmetric specificity -
" pocket of chymotryp51n in two ways. We suggest as a possible explanation of.
our results that one of these complexes is formed immediately after hydroly31s
" of EA and has enzyme- -cinnamoyl- interactions identical to those. found in- EA, but

.5that thls complex is not favored thermodynamlcally relative to the other. - Thus,












