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HHCTUTYT XUMHUU INSTITUTE FOR CHEMISTRY

NPHPOJIHBIX COEIMHEHUH OF NATURAL PRODUCTS
AH CCCP :

ACADEMY OF SCIENCES OF USSR
Ul. Vavilova, 32, Moscow, USSR

1M May 1971
Professor Bernard L.Shapiro
Department of Chemistry
Texas A & M University
College Station, Texas 77343
U.S.A.

Title: NMR of Membrane Surfaces.

Dear Barry,

In the course of investigation /Doklady Akad.Nauk SSSR
. (Proc.Acad.Sci. USSR) 194, 222 (1370)/ of the effect of paramag-
‘nf‘netic,ions on the NMR spectrum of a sonicated lecithin dispersicn
in water (Fig.1A) we have found that addition of Eu(N03)5 splits th
N+(CH5)3 signal in two components (Fig.1B): a low field one,
whose position is the same as for the salt free solution,and one
shifting to higher field, the higher the salt concentration. The
integral intensity of the high field N+(CH5)3 component is 1.5
fold that of the low field component. The addition of MnSO4 to
this sample broadens the higher field component (Fig.1C).

We explain these results as being due to the interaction
of the paramagnetic Eu3+ and Mn2+ ions with the polar lecithin
- termini (probably phosphate groups) situated only on the exter-
' nal surface of the bilayer vesicles (Fig.2). On resonication
the sample gives spectrum indicating that the paramagnetic ions
~are now both "outside" and inside" the vesicle cavity. This
could have been the result of breakdown of the vesicles on addi-
" tional sonication followed by their reforming during which they
incorporated paramagnetic ions in the internal aqueous phase.

The spectrum of the sample with "external™ ions on standing
did not undergo change for at least 24 hours. Obviously, para-
magnetic ions of themselves do not penetrate into the internal
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Fig. 1. NMR spectra of a sonicated 5% ﬁ?ﬁ dispersion. of egg
~ yolk lecithin in D,0 (4); after addition of 2.10’2§/l
Eu(NOB)j(g) and 3-10'3);4/;_ ¥ns0, (C).
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Fig.2. Schematic representation of lecithin vesicles.
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cavity. On the other hand, the water molecules can easily
penetrate through the semipermeable membrane. This has been
shown by a special experiment with a sonicated lecithin-
water (HZO) dispersion in the presence of "external" MnSO4.
The NMR spectrum revealed only a brogd and no ,narrowaZO
signal, which in the absence of the exchange must be due to
0.5% of over all water content incorporated in the internal

cavity of the vesicles.

We also have found that the Pro* and Na>* ions shift
the N* (CH ) signal from the external surface of the lecithin
vesicle 1n oppos1te direction than the Du3f ions, that is in
lower field. The effect for the 0.02 M/l salt concentration
.is: for Eu(NO3)3 + 0.25 ppm, Pr(N03)3 —0.66 ppm and NdCl; -
=015 ppme.
The use of paramagnetic ions considerably widen the pos~
N : H sibilities of NMR spectroscopy in the study of membrane struc-
' ture, permitting differentiation of the internal and external
surfaces of membrane without their impairment. The method
thus may find appllcatlon in studies of structural a31mmetry
and exchange phenomena in membrane systems.'

Sincerely yours,

Vladimir Bystrov v
L.I.Barsukov /144L¢4»91¢4£¢n)——

N.I.Dubrovina Recdrovrie

)

k’) ,)/ ) ’) ALY
L.D. Bergelson ~/’U%%QK}«WU Y



' 156-4

DEPARTMENT OF HYDROCARBON CHEMISTRY

FACULTY OF ENGINEERING
KYOTO UNIVERSITY
"~ KYOTO, JAPAN

o | - ~July 31, 1971
Professor B. L. Shapiro T g R
Department of Chemistry
Texas A and M University

College Station

_Texas 77843
U. S. A.

we have recently completed a

Dear Professor Shapiro:

l3C.Contact Shift Studies on the Charge Transfer

Interaction between Halomethanes and Nitroxide Radical

In collaboration with Jeolco's group(Mr. K. Goto et al.),
13

C contact shift study on the
charge transfer interactibn between free radical and various
halogenated molecules. This study is one of our continuous

studies on the molecular interaction between closed and open

shell molecules((the previous~worksvon this prbblem, J.A.C.S.,

93, 2048(1971), Chem. Phys. Letters, 9, 143, 203, (1971)).

13C contact shifts induced by the addition of di-tert-

butyl nitroxide (DTBN) radical were observed for halomethanes.

The downfield‘l3c contact shifts were more pronounced for bromide.

and iodide than for chloride. These results were interpreted

in terms of the charge transfer interaction in the manner of
C—X...;;DTBN interaction. The CT nature of this interaction

was further'substantiated by open shell INDO SCF MO calculations
of the electron spin density on the halomethane carbon atom:
the‘positive spin density on DTBN is transferred directly onto
the C-X antibonding orbital of halomethane by spin delocalization

mechanism.

L Moree oo

Teijiro Yonezawa :




THE INSTITUTE FOR CANCER RESEARCH

TT01 BURHOLME AVENTGE
FOX CHASE-PHILADELPHIA, PENNSYLVANIA 10111

215 FIDELITY 2-1000-CABLE ADDRESS: CANSEARCH

August 6, 1971

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

Dear Barry:

Please credit this letter to Jim Engle's dying subscription.

Studies of the Enzyme Citrate Synthase using a Paramagnetic Analog
of the Substrate, Acetyl CoA. k

As a continuation of our interest in paramagnetic substrate
analogs (1), we have made use of a paramagnetic analog of acetyl
coenzyme A (-R-CoA) synthesized by S. Weidman and G. Drysdale of
Washington University, St. Louis:

0
\ﬂ
N
0
] . .
C— S8 —CoA
In collaboration with these workers (2) we have found by EPR‘that
the enzyme citrate synthase binds "2 molecules of -R-CoA at its 2
acetyl CoA binding sites. Binding to the enzyme enhances the effect
of the unpaired electron on 1/T; of water protons (g, = 3). Ternary
enzyme—(-R-CoA) -substrate complexes are detected with oxalacetate

and citrate by changes in 1/T; of water protons, and by changes in
the EPR spectrum of bound -R-CoA.

In a preliminary experiment, a significant paramagnetic effect
of bound -R-CoA on 1/Ty and 1/T9 of the protons of oxalacetate was
detected suggesting that the analog of.acetyl CoA is bound within
7A of the other substrate, oxalacetate, in the ternary complex.

(1) Mildvan, A.S. and Weiner, H. Biochemistry 8, 552 (1969);
J. Biol. Chem. 244, 2465 (1969).

(2) Weidman, S.W., Drysdale, G.R., and Mildvan, A.S. Fed. Proc. 30,
1294 Abs (1971).

Sincerely yours,

s i /\de(, e
Al JRA R
L,Léuﬁlflg /
Albert S. Mildvan
ASM:dab
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PHYSIKALISCHES INSTITUT . o - :
DER UNIVERSITAT BASEL .- . B Basel, August 6, 1971 bb
‘KLINGELBERGSTRASSE 82 — TEL: 442280 . . . :
4058 BASEL J )

Prof.Dr.P.Diehl
Dr.P.M.Henrichs
"W, Niederberger
' i Prof. B.L. Shaplro
Chemistry Department
Texas A. & M. University

College %ation
T exas - 77843
" USA ’

Combuter program VICO

. Dear Barry,

We have developed a short computer program VICO which
calculates vibrational corrections for direct couplings of oriented
molecules: The gebmetry and orientation of the molécule together ~
with its mean«énd mean-square amplitudes of vibration are used
as input data. VICO has been tested in the case of'benzene-lac'

L(G Englert, P.Diehl ‘and W. Nlederberger Z. f Naturf., to be

published).

A'§opy with description is offered to anyone who is interested.

Sincerély yours,

‘P.Diehl . . P.M.Henrichs  W.Niederberger
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Dear Barry

SHELL DEVELOPMENT COMPANY

A DIVISION OF SHELL OlL COMPANY MAILING ADDRESS

1400-53rd STREET P.O. BOX 24225
- -EMERYVILLE, CALIFORNIA 94608 :. OAKLAND, CALIF. 94623

[
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 hugust 9, 1970 Lo

ATR MATL

— Dr. B. L. Shaplro

Department of Chemistry

- ;Texas A&M University L o
. College Station, Texas TT843.

- 2H Isb‘b(l)gé, Shlfts on 130 ‘

<. . .We have. recently had occasion to .measure deuterium isotope

" ehifts on *3C and 13c-2H coupling constants in some common deuteriated

MMR solvents. Although it seems likely that others have observed such
isotope shifts on 13C a quick scan of the literature was negative. The
results of our measurements are given below.

" 2y ISOTOPE SHIFTS AND 13C-2H COUPLINGS

Solvent &5 (ppm) Jo_p (Hz)
CDCls -0.15 32
CaDs -0.55 ol
CDaCN CDs -0.45 21

CN =0 Note (1)
(CDg)2C0 | €Dy -0.72 | 19’

co +0.27 | Note (2)
(CDa)2S0 -0.90 20

Note (1): No splitting resolvable. Total line width
of approx. 8 Hz probably results from a combination
of D and N couplings and a small isotope shift.

Note (2): No splitting resolvable, but the line width
of approx. 5 Hz was about S5 times that of the carbonyl
group of the acetone in the mixture.

156-7
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B. L. SHAPIRO - . PAGE 2

AUGUST 9, 1971

45 in the tabulation is the difference.in shift between the
deuteriated and the non-deuteriated molecule, a negative shift being
upfield, i.e¢., greater shielding. When !3C is directly bonded to D
rather than to H, it is shielded more. These shifts due to the heavier
isotope are in the same direction as, but considerably greater than,
for 'H and '°F bonded to heavier isctopes [Gutowsky: J. Chem. Phys. 31,

- 1683 (1959), Gillespie and Quail, Ibid, 39, 2555 (1963)]). However,

vhen the !3C is one bond removed from the heavier isotope, the isotope

-effect appears to be in the opposite direction.

These results are presented in order to alert those who may

'wish to use ‘deuteriated solvents as secondary internal references for

13¢ that the isotope effect cannot be ignored. They should also stimue
late the theoreticlians to look more carefully into the origin of such
shifts. We do not plan to pursue the matter further except possibly
1o make some reluatim time measurements.

- The observed spectra for a CDaCN + CHSCN + HMDSX (hexam'bhyl

disiloxane, 8, = +2.0 ppm) mixture are shown in the Figure.

Sincerely yours,

C. A. REILLY

CAR:fmp
. Attachment - Figure .
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Oklahoma State University

Department of C’hemist'ry / (405) 372-6211, Ext. 7215 / Stillibdter, Oklahoma 74074
August 17, 1971 '

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

Dear Dr. Shapiro:

We have found that Eu(DPM) added to mixtures of syn and agti isomers of
oximes causes sufficient separation of signals to make accurate analysis of the
amounts of the isomers. The method is very good on an A-60 instrument and .
gives results superior to any published.

Table I. @-Methyl Resonances® for oximes 1-6 in DCCL;° (5) and in DCCls-
Bu(DPM)3° (%) | E

Ry RpC=NOH 6(Syn). 6%(Sym) As(Syn) 6(anti) o=(Anti) as(4nti)
R, R, ' '
CHj CH,CH; (1) 1.86 = 2.12 . 0.26 1.83 2.72 0.89
CHsz (CHp)CHj é‘g) 1.85 2.17 0.32 1.81 3.01 1.20
CHz (CH;)4CH; 3) 1.83 2.13 0.30 1.81 2.85 1.04
CH; (CHy)sCHj ) 1.83 2.15 0.32  1.8L 2.91 1.10
CH; CH(CHj3), ) 1.82 2.05 0.23 1.76 - 3.1 1.35
CH; CHpCH(CH3), (6) 1.83 2.03 0.20 1.83 2.97 1.1

3Chemical shifts in 5, TS internal reference. -0,00L Mole of the oxime
© in 0.5 ml DCCls. CO.00L Mole of the oxime in 0.5 ml DCCls containing 20 mg of
- Eu(DPM) 3.

Table II. o-Methylene or o-Methine Resonances® of Oximes 1-6 in DCCl_—,b (8),
and in DCClz - Bu(DPM)3° (5%) '

Ry Rz C=NOH §(Sm) 6#(Syn) As(Syn)  s(Antd) 6% (Antd)  As(Ankd)
R, "Ry : : . .
CH; . CHRCH 2.21(q)y 2+58( 0.37( 2.38( 3.05( 0.67(q)
CH§ Q(CHZ)‘ZC}@ 823 2.17{%3‘31 2.60(3 0.h3(%§ ..2.33(33 3.25(3 0.92(t)
CHy (CH,)4CHs ) .~2.15(t)d 2.55(t)  0.40(t) ~2.21(t) 3.13(t) 0.92(t)
CH; (CHz)s5CHs (&) ~2.17(1-,)e 2.57(t)  0.40(t) ~2.22(t) 3.13(t) 0.98(t)
CH; CH{CH3)2 (5) ~2.37(m)” 2.77(m) 0.40(m) ~2,37(m) 4.70(m) 2.40(m)
CHs CHpCH(CH3), (&) ~2.07(d)® 2.31(d) 0.24(d) ~5 o7(q) 3.15(d) 1.08(d)

aChemical shifts in §, TMS internal reference, C0+001 Mole of the oxime in
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Dr. 3. .L. Shapiro
sugust 17, 1971

Page 2

3;5 ml DCCls.

v-lethylene resonances.

€0.001 Molg of the oxime in 0.5 ml DCCl; containing 2
a-¥ethine resonances. - d = doublet; t = triplet;

156-11

0 mg of Eu(DPMgeét_

% = multiplet.

Table I1II. Syn, Anti»percentagesa
Ry RoC=NOH ¢ syn % anti

iy L)

CH3 CHZCHg (1 2.2 27.8

CH; (CHz)2CHs  (2) 72.6 27.4

CH; (CHp)4,CH; (3) 75?1 2511

CH; (CHz)sCHz  (4) Y=l 2611

CH3  CH(CHj): (3) 85.7 14.3
71.0 29.0

CH3 CH,CH(CH;)z (6)

aI‘\
of Eu(DPM)s.

KDB:wp

Short titles:

NMR of ketooximes

Determination of ratios of syn,antd isomers of ketooximes

Use of mu(DPM); to effect large chemical shifts

rom the nmr spectra of 0,001 mole of the oxime in

Sincerely yours,

g ‘/ t‘.’ /‘ﬂf. - L\-v\
K. D. Berlin
Professor

0.5 ml DCCls containing 20 mg
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UNIVERSITY OF KENTUCKY

LEXINGTON. KENTUCKY 40506 ' N

COLLEGE OF ARTS AND SCIENCES

DEPARTMENT OF CHEMISTRY

TEFEPH?NE 606-257.4741 - ) . August 17, 1971

Professor Bernard L. Shapiro
Department of Chemistry
Texas A and M University
College Station, Texas 77943

. Dear Barry,

Recent interest in shift reagents prompts us to report our negative
results with a variety of these compounds. We are specifically interested
in the possibilities of using shift reagents to simplify the spectra of
biologically interesting materials such as sugars, lipids, phospholipids, .
nucleic acids, etc. The difficulty is that these materials are poly-
functional having several hydroxyl, amino, carboxyl, phosphate or what
have you groups present. Further, the groups are either sufficiently
close together or the molecules are sufficiently flexible that more than
one functional group can interact with the shift reagent at the same
time. The net result is the immediate decomposition of the shift re-
agent, extensive broadening of lines from the solute under consideration .
and no useful results. ] ’ e

The search for a suitable shift reagent for use with such poly-
functional compounds (or suitable conditions for the use of existing
common shift reagents) involved the following experiments: (1) hexanol
or hexylamine were used as monofunctional solutes in all experiments to
test various shift reagents or experimental systems. 3-amino-l-propanol
or glycerine were used as typical polyfunctional solutes. Occasioenally
other compounds were used at random. (2) A variety of appropriate
transition metal ions and lanthanides were used usually as the dmp
complexes. In a few cases the free metal ions (salts) were used in polar
solvents such as water. In one or two cases some of the less commonly
used metals were tried as complexes with ligands other than dpm. (3)
Europium complexes with a variety of ligands (trifluoroacetylacetone,
hexafluoroacetylacetone, phenyl, benzoyl, furanoyl, etc. groups) having
pK values varying by up to 4 or 5 units were studied looking for more
stable complexes. (4) Experiments were conducted, for the most part
with'Eu(dpm)3, in different solvents and at different temperatures.

As indicated above, none of these approaches produced significant -
useful results for ethylene glycol, 3-amino-l-propanol; glycerine or
biologically interesting materials. We would be greatly interested in
any information anyone has on this subject.

N
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Professor Bernard L. Sﬁapiro
Page 2
August 17, 1971

In a different vein we have a position available for a technician
to operate our NMR and ESR service program. We would prefer someone
with a BS or MS degree and some experience with HA-60-HA-100 instru-
ments. The position is permanent and is mot suitable for people
interested in postdoctoral type positions. U. K. is an equal oppor-
tunity employer. Applicants should write directly to me.

Best wishes, -

-~ i s o
A Ay W1
EY “_‘ - /(/1 _‘/1 .

Stanford L. Smith
Associate Professor of Chemistry

Terrance A. Scahill

. P < g
SLS:rkr ;Z;;;;Gzc; fg{ c;)caJQbféi

- Titles: HNegative Results with Shift Reagents and Polyfunctional Compounds;
Position Available.
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Oregon Graduate Center

for Study and Research

19600 N.W. Walker Road - Beaverton, Oregon 97005 - 503/645-1121

August 24, 1971

Professor Barry L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Stereospecific lJCP and 3JCP in Phosphetanes

Dear Barry,

It looks like phosphetanes are getting popular (TAMUNMR 140-2, 148-
17). I would like to report some unusually stereospecific 13¢-31p couplings
in a number of four-memberecd phosphorus heterocycles, or phosphetanes.

As can be seen there are definite stereospecificities in these couplings.
The one-bond exocyclic.coupling is dependent on pseudoax1al or- pseudo-
equatorial character of the coupled carbon. The most surprising aspect of
the results is the high stereospecificity of the “Jsp and 2JCP. Here the
coupled atoms remain fixed in their relative orientation while the exo-
cyclic phosphorus substituents are. merely switched (of course there is
no stereospecificity for identical X and Y). Normally, stereospecific
couplings result from dependence of the coupling on dihedral -angle. I am
not aware of any comparable three-bond coupling which exhibits such a high
degree of stereospecificity. These results allow facile determination of
cis~trans ratios in mixtures, for the above ring structures, where the
1H nmr results are ambiguous.

The stereospecificities are not necessarily extendable to different ring
methyl substitution patterns since for the 2,23,3,4 pentamethyl ring system
the 7Jpp cis/trans ratio is reversed for 0,0CH3 and 0,Cl_as exocyclic
phosphorus substituents. It remains to be seen how the lJCP fares in
those cases where there are directly bound exocyclic carbons.

These and a large number of other phosphetane oxides and salts are
considered in an article Sheldon Cremer (Marquette) and I have submitted
for publication. _ :

Sincerely,

eorge

George A. Gray
Assistant Professor of Chemistry

GAG:nw
enc



X,Y Jesp
0,0CH, -
0CH ;0 -
*
0,cH 40.9
* 1
CH,,0 36.9
0,Ph" 59.6
1
Ph'0 54,5
0,Bz" 34.8
}
Bz 0 30.7
0,t-bu"|  35.9
x }
t-bu 0 31.2
*
CH..,CH 34.7
32CH; )
%*
C,,CH,|  29.1
Ph,CH; 35.9
}
cn3fph 31.1
%* .
CHy,Ph” | 54.9
* 1
Ph)CH, 48.9
*
Bz, CH) 34.3}
%*
CH3,Bz 28,2
%
CHy, Bz 21.9
» }
Ul 18.6
Bz,Bz* 23.4
. }
Bz Bz 17.8

Ph = phenyl, Bz = benzyl, 3JCP for lone ring methyl carbon, 2

4.0

5.1

4,1

4.7

5.6

4.8

6.0

6.1

3.3

5.6

23.8

18.5
23.0
12.6
23.1
16.9
22.9
15.5
21.2
16.6
18.1
18.1
22,2

17.6

19.1
}

16.8

19.4
19.4

} 10.4

} 0.0

Jep M
10.9
} +40.5
10.4
6.3
} -3.7
10.0
6.2
} -4.0
11.2
5.7
} -6.1
11.8
5.2
} -7.3
12.5
11,2
} 0.0
11,2
10.5
} -003
10.2
10.7
} 0.5
10.2
9.1 :
} 0.0
9.1

Jep M
72.3 .
} 14.7
57.6
37.3
} 5.8
31.5
64.7
} 6.3
58’4
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Jep Jdep A
27.8 18.3

} 15.7 } 0.2
12.1 18.1
28.3 11.9

} 11-8 } —401
16.5 16.0
23,7 15.9

} 2.5 } -1.2
21,2 17.1

Jep

for ring carbon

opposite P, trans coupling is for situation where * carbon is trans to lone ring methyl.
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CHEMICAL CENTER
ORGANIC CHEMISTRY 2

Guest Professor G Fraenkel/GT Professor Bernard L. Shapiro
' ' Department of Chemistry
Texas A and M University

College Statlon, Texas 77843

UsSaA ’

No more coalescence measurements

Dear:Barry:

When the effect of exchange processes on nmr line shapes was
first described coalescence measurements were frequently employed
to obtain an estimate of the magnitude of soéme rate constant. At
first the novelty of. the technique was sufficiently fascinating that

- even crude- estimates of rate constants were of general interest.

One point kinetiecs is inherently inaccurate, with any technique.
Only in simple symmetrical systems such as the uncoupled AB exchange
case it is possible to define a coalescence point.

Chemically it is of interest to compare the rates of some process
taking place in a series of related compounds. at a common temperature.
Unfortunately coalescence medsurements apply to a series of different
tempeératures. To compare the results it is necessary to assume that
“the AS* values are all the same. There is no a EPlOPl reason to
assume this, evern in cases of hindered rotation, and inspection of
the literature confirms this suspicion. Converting the results from
sec™1 to ‘kcal does .not improve the validity of the method. The AG*'s
invariably fall within the region 15+5 kcal. No respectable kineticist
accepts such treatment of ddta.

Now, however, there is no reason to 11ve with the vicissitudes of
coalescence measuremenits. With properly used, improved instrumentation
and canned programs which extract the rate data tlie nmr line shape

technique has become an ‘acceptable method for the study of rate
processes.

Although coalescence measurements may sometimes give useful clues
when research is in progress, I believe it is now time to ban such
data from the 11terature.

Wlthvbest‘regards,
Sincerely yours,
C:t4e4«\—
Gideon Fraenkel
Guest professor

THE LUND INSTITUTE OF TECHNOLOGY

P.O.B. 740 ‘ GOODS _ PHONE . CABLE
5-220 07 LUND 7 GETINGEVAGEN 60 046-12 46 00 CHEMCENTER
SWEDEN : . WND C . SWEDEN




Petrochemical and Polymer Laboratory |mperi3| 156-17

PO Box No 11 The Heath Chemical
Runcorn Cheshire |n dustries
Telephone Runcorn (0928 5) 3456 Limited

Telex 62655 Icimondhq Runcn
Telegrams Icimondiv Runcorn

Professor B. L. Shapiro,
College of Science,
Texas A & M University,
College Station,

Texas T7843, U. S. A.

Your ref Our ref Tel ext Date

MCM/FT 3604 26.8.71
Dear Professor Shapiro,

Field Plot Device for Supercon Spectrometers

In this contribution I would like to describe an accessory for our high
field spectrometers which we have found of immense value in the establish-
ment of magnetic fields in the superconducting magnets of our HR-220s.

A profile of the distribution of flux across the business portion of the
solenoid is useful for the determination of a satisfactory probe position
and for the optimization of the superconducting shim controls.

Field plotting devices suitable for use in this type of exercise are quite
simple to build but various reasons, for this particular ‘application, it is
advantageous to include as many of the spectrometer components as possible.
The spectrometer field sweep coil, which has the same geometrical centre

as the R.F. receiver coil, can be passed through the field by raising and
lowering the probe whence it receives an induced e.m.f. By modifying the
spectrometry circuitry, according to fig. 1, this induced voltage can be
fed into the V-3523 Integration unit, amplified and integrated and used

to drive the Y axis of an X~Y recorder. The X axis of the recorder is
controlled from a 20cm displacement transducer attached to the vertical
support of the magnet at one end and the mobile probe platform at the
other. The integrator reset control is used for reproducing the start
position for the Y axis but extra "back-off" is required to balance excessive
drift of the pen. The X axls can be calibrated in terms of probe position
(fig. 2).

A typical field plot experiment is illustrated in fig. 2. Plot (i) was the
profile obtained soon after establishment field in the solenoid. Plots
(i1) and (iil) were obtained after current adjustments had been made to the
end coils., Plot (iv) shows something like the desired profile with slight
dishing about the centre (52.5 cms) thus providing the best field and best
location for the probe.

Yours sincerely,

&

: THE QUEEN'S AWARD
M. C. McIvor : . % T0 INDUSTRY 1968
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UNIVERSITI MALAYA

ALAMAT KAWAT: UNIVSEL
" TALIPON: 54361 (6 Saraf)

Lembah Pamai
KUALA LUMPUR

Department of Chcnistry.

August 26 1971

Professor B.L. Shapiro,

Department of Chemistry,

Texas A and M University,

College Station, ‘ 4 : ,
Texas 77843. ' : _ » :

Dear Professor Shapiro,

NMR. Spectra of Adamantyl-substltuted ‘Phenols

The synthesis of" adamantyl-substituted phenols has been reported.
In order to study the shielding properties of the adamantyl "cage", we
‘have synthesized the series of 2,6-di-adamantyl-4~R-phenols and obtained -
the n.m.r. spectre in CDCCLB The chemical shifts of the phenolic H and ~
~the 3,5-H are tabulated in~ Table 1 and compared with those of the _ N
corrnponding 2,6-di-tert-butyl-4-R-phenols. ,

Tabtle 1. Chemical shift data of 2,6~di-tert-butyl-4~R-phenols and
2,6~di-adamantyl-4-R-phenols in dilute Cl)C:l.3 solutions.

OH T OH-

Ad@ Ad

s
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§, ppm, TMs

3,5-H Phenolic-H
R I II I I1
Me 6.97 6-92 ho98 5015
Et 6.98 6.93 4,99 5.16
i-Pr 7.03 6.97 5.00 5.16
t=Bu 7.20 7.15 5.00 5,18
Ad 7.12 5.18
2,4 ,6-tri-Me~-phenol 6.77 L.40

The adamantyl-protons appear as two broad peaks at § = 2,14

In the adamantyl~subastituted
phenols, the 3,5-protons appear at slightly higher field than those of
the t-butyl-substituted phenols, but the phenolic proton appears at

g : lower field. The latter might indicate more restricted rotation of

(9 protons) and

= 1,78 (6 protons).

the OH group in the 2,6-di-adamantyl-substituted phenols.

156-21

We are obtaining the spectra of these compounds in other solvents.,

1. S.H. Ong, .Chem. Comm. , 1180 (1970).

Yours sincerely,

ATy

(SOON NG)
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UNIVERSITY OF SOUTHERN CALIFORNIA
UNIVERSITY PARK
LOS ANGELES, CALIFORNIA 90007

DEPARTMENT OF CHEMISTRY

September 2, 1971

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

Dear Dr. Shapiro:

Conformational Interconversions in 9,10-Dihyvdrophenanthrene

In the course of our studies of long-range F~F coupling, we
have prepared cis-1,8-dimethyl-4,5~-difluoro-9,10-dihydro-9,10-
phenanthrenediol, I. The 94.1 MHz '°F nmr spectrum of I obtained
with complete proton decoupling, is strongly temperature dependent.
The single !°F resonance absorption progressively broadens as the.
sample temperature is decreased. At the low temperature extreme,

a characteristic AB pattern results (Jap =92.9 Hz, Avap = 1.56 ppm).
Analysis of the temperature dependence of the nmr line shapes using
the Binsch and Klein DNMR2 program allowed assignment of rate con-
stants for the exchange process over the temperature range-36 to
'-10°C. From these rate constants, activation parameters were
calculated: AG%;3 = 9.7 kcal; AH¥ = 10.1 kcal; ASF¥ = -5.4 eu.

The process which permits fluorine exchange results in greater
proximity of the 4- and 5-position substituent groups. The activa-
tion energy for this process in the 4,5-difluoro compound is con-
siderably less than that observed in 4,5-dimethyl-9,10-dihydro-
phenanthrene (AH¥ = 22.4 kcal !). Studies of a related 4-methyl-
5-fluoro-9,10-dihydrophenanthrene are in progress and will be
reported on at a later date.

Very truly yours,
N\ -
Stnedernech R-Ypromg

Frederick R. Jerome , Kenneth L. Servis

1. H. Joshua, R. Gans and K. Mislow, J. Am. Chem:. Soc., 90, 4884
(1968) . '
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Fig. 1. --Y“F amr spectrum of 1, 8- dlmethyl 4, 5-difluoro-9, 10-dihydro-
- 9,10-phenanthrenediol ( I ) at 94.1 MHz (at low temperature)

€¢-991



156-24. U.S. DEPARTMENT OF COMMERCE
National Bureau of Standards

CURE FOR DROOPY MAGNET COILS Washington, D.C. 20234

31 August 1971

Professor Barry L. Shapiro
Department of Chemistry
Texas A and M University
College Station, Texas 77843

Dear Barry:

I would like to pass along a very useful tip that was given me by Rolf Tschudin,

. our excellent Varian service engineer. This concerns excessive sensitivity of
magnet field homogeneity to fluctuations in cooling water temperature and applies
particularly to Varian 12" high impedance magnets (but not the very very old ones).
In our case, small fluctuations in the cooling water temperature caused the
Y-gradient to be so unsteady that lock -could not be maintained longer than a few
minutes at a time. Acting on a suggestion by Mr. Tschudin, we removed the

~ homogeneity coils and pole caps from the magnet and tried to pass a brass shim
(1" x 10" x 0.010") around the pole piece, between it and the coil. The coil
had settled; or drooped, so that it rested on top of the pole piece and transmitted
thermal changes from the water to the pole piece rather promptly.

The wedges supporting the coil were loosened at the top and driven in at the
bottom - using a heavy hammer and a wooden block - until the shim showed at least
0.010" clearance all the way around. All of the wedges were then tightened

with the through-bolts and the clearance re-checked. We have had no more
instances of extreme sensitivity to temperature since this re—settlng of the
wedges was done about 8 months ago.

Yours truly,
Rolf B. Johannesen
- Inorganic Chemistry Section

BEFORE : : ~ AFTER
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HHCTUTYT XUMUU INSTITUTE FOR CHEMISTRY
NPUHPOOHDB X COEIUMHEHUHA OF NATURAL PRODUCTS
AH CCCP ACADEMY OF SCIENCES OF USSR
: Ul. Vavilova, 32, Moscow, USSR
30 August 7N

« » 400 .

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

Title: Conformational Study of
Cyclobhexapepiides
Dear Barry,

In the course of systematic conformational studies of cyclic
peptides and depsipeptides (valinomycin, enniatin B, antamanide
and their complexes with monovalent cations, gramicidin S) we
have carried out an NMR investigation of two series of cyclohexa-
peptides synthesized in our Institute, namely, those with all
possible combination of IL-alanine and glycine residues and all
possible diastereomeric cyclohexaalanyls (excepting the antipodes).

In (CD3)2SO at 250 the spectra revealed as a rule two
groups of NH signals - at higher field given by two protons and
at lower field due to the remaining four protons. Temperature
studies showed the AS/AT® values to be lower for the high field
signals. This indicated that two higher field resonating NH pro--
tons form intramolecular H-bonds (IHB), whereas the four remain-
ing NH protons interact effectively with the solvent. According
the dominent spatial structure of the molecules is Schwyzer's
upleated sheet" form, in which +the two NH groups are ingaged
in transarnular IHB of the type 4—=1, each H-bond closing a
10-membered ring (Fig.1). ‘

1
6
AU /CHQ\_/NH\ 2

TN 8T o .
gg w 9 ?OA | Fig. 1.
] 9 v NH
RHC C N CHR
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Most of the cyclopeptides show no differentiation in the
NH deuterio exchange rates with added D,0, which is explained

by fast conformational 4,B8,C eqm.l:l.brium as sh_own on Fig. 2.

1 6 s Indeed, vooling to

: O ., ey . O, -40° the solution
b - 77 of cyclo-(Ala-Gly),
5 3 T 4 2 T 3 1 in CF,COCH + |
" : ; > + D20(7:’l v/¥) mix-
' ' ture causes signifi-
A v B o C _ cant broadening of
| Fig.2 ‘the Cf, signal, an

indication of ra-
pldly J.nterconvertlzng coni'ormers.

- On the bas:Ls of the NH chemical shifts, temperature gra-
dients and NH~-C* H(Ala) spin-spin coupling constants the pré-
dominant structural types of the cyelic (AlB_.n, Glys_n) peptides —
should be such as shown on Fig. 3 (with the coupling constant
values) ' : '

69«) 6,2 @8

oo &, ; ,o ©

6,2 (0.6) v

88(c) 61 () ) 74(&)

7 9(0) 87(u) 79(0)
55(6) 71(0) 79(0)

61 (82) 74(c)
vn VL

a,2(s) 75(d) (o) 48)(6.4)
O

6,5@73 66(a) 8.2 75(00) 4£(a) 54 ‘54(c) ‘
O "8 as 73c) 75 64 (4 05,4 71¢ 084
7 )@,6 75 u) 248)(65) ( | ®( ,8 (c) ( ®

71(c d) 71(d) 6.4(8)(4.8)
X1l :

Fig. 3
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ical 2
From the gtereochemical dependence of the J(NH-C°LH)

coupling constant it follows that the alanine methyls situated:
1) at the "C-corner" (positions 2 and 5 on Fig.1) of the "pleat-
ed sheet" are chiefly pseudoequatorial with respect to the 02
axis of the molecule with low 2J values ~ 5-7 cps; 2) at the
"N-corner" (position 3 and 6) arejpreferably in pseudo-axial
orientation with higher 33 values ~ 8-9 cps; 3) at the "fold"
(positions 1 and 4) of the "sheet" are also pseudoaxial with
intermediant 23 values ~ 5-8 cps.

This investigation has been performed in collaboration with
Drs. S.L.Portnova, V.V. Schilin, T.A.Balashova, J.Biernat,
V.T.Ivanov and Prof. Yu.A.Ovchinnikov.

Sincerely yours,v
himit

Vliadimir Bystrov



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBL.IC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH
BETHESDA, MARYLAND 20014

- September 3,-1971

Professor Barry Shapiro
Chemistry Department

- Texas A § M University
College Station, Texas 77843

Dear Barry,

We have recently developed an NMR chemical shift search program. The
program allows one to specify chemical shift(s) (with a built in deviation
of + .02 ppm) and find those spectra in the 742 spectra from the Varian
catalogs that contain the shift(s). "About 2800 individual shifts have
been put into computer readable form. When more than one shift value is
entered, in addition to the references to each value, the program performs
an AND 1og1c search which narrows down the number of p0551b1e spectra
containing two -or more peaks. For example, a chemical shift of 1.12

(+ .02 ppm) appears in 19 spectra and a chemical shift of 2.29 (+ .02 ppm)
appears in 35 spectra, but only two spectra, #178 and #574 contains both
shifts.

The programs to generate the file and search it are written in FORTRAN IV
with a small section in assembly language. The programs are designed to
Tun on a time-sharing DCE PDP-10 computer and are highly interactive..

" Requests concerning the availdbility of the file, file generation and
file search programs should be addressed to Dr. A.W. Pratt, Director,

Division of Computer Research and Technology, National Institutes of Health,

Bethesda, Maryland 20014.

Best wishes.
Sincerely yours,
Stephen Heller
Heuristics Laboratory

Richard Feldmann
Computer Center Branch

P.S. Please credit this to Jim Ferretti's account.

N











