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Stauffer Chemlcal Company

Western Research Centers / 1200 S 47th St. / Rlchmond CA 94804 / Tel. (415) 233-! 9361 o

" RICHMOND - -Sﬁauﬂ%r
RESEARCH CENTER |

October 19, 1976

~.Dr. Bernard Shapiro
Department of Chemistry
Texas A" & M University .
College Station, Texas 77843

: SUBJECT:_-Tin—Phosphorus Coupling Constants in Dithibphosphates
Dear Barry: - |
We wou]d Tike to report our data on the T1n -Phosphorus coup11ng constants

for S- (tr1cyc1ohexy1stanny1)-0,0-d11sopropy1phosphorod1th1oate, I, obtained

on our CFT 20.

" The phosphorus nmr spectrum of I, obta1ned at 32 1 MH , consists of the

'ma1n phosphorus resonance at - 94.6 ppm from 85% H3P04, and the 19

: Sn and
117

Sn sate111tes, F1gure A The measured coupling constants are:

J N
3, -9 g, 424 1,
J

|
!
\
|
|
G
I
|
!

31, - Mg, 40.3 H,

The value of Jay | 479 ' was conf1rmed by the 1193n nmr spectrum obtained on
Sn SRt ‘

- a modified Bruker HFX 90 at our Eastern Research Center The ratio

J31 - 119 /J31 - 17 ?is-] 052. The ratio of the correspond1ng
TP Sn T'p Sn )

f gyromagnet1c ratios of the two t1n isotopes is 1. 046
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GRADUATE PROGRAM IN BIOPHYSICS
S L .

15 Novemberf1976

"

'Dr. Bernard Shapiro.

. Department of Chemistry
‘Texas A & M University :
College Station, Texas 77840

Dear Barfy,

As you know, my laboratory-has been investigating use of the aqueous trivalent -
lanthanide ions as NMR probes of metal-amino acid, pgptidé,fand protein struc- '
tures in solution. 'Our amino acid structural work has been limited to proton
NMR until recently when a Bruker WP-60 NMR spectrometer was installed in the
Biophysics Department at the UTHSC in Dallas. I would like to contribute some

* recent observations concerning carbon-13 linewidths in gadolinium-alanine com-
plexes for your NMR Newsletter. '

An ‘examination of the lanthanide induced shifts (LIS) of aqueous alanine at
pH 3 reveals that the carbon shifts are dominated by contact contributions.
Although this has been shown a common occurance for substrates binding to
neutral Ln(dpm)j reagents in organic solvents, the.bonding between the hydrated
ions and a negatively charged carboxyl group is generally considered largely
.ionic in nature. The alanine carbon contact shifts induced by the isotropic
gadolinium ion at a metal to alanine ratio of 0.5 are -36 ppm, +52.3 ppm, and
-3.4 ppm for the carboxyl earbon, a-carbon, and methyl .carbon, respectively.
The alternating signs in these shifts suggests that metal electron spin density
- -1s delocalized primarily via a spin polarization mechanism. . The largest shift
-at the a-carbon must result from a direct delocalization of negative electron
spin density from the ligating oxygen atom(s) which tends to negate the positive
spin density placed at the carboxyl and methyl carbons via spin delocalization
~and enhance the negative spin density at the o-carbon. Particularly important
with respect to the use of aqueous gadolinium as dipolar ‘relaxation reagent to
examine molecular structure in solution and confirm carbon-13 resonance assign-
ments of proteins is the analysis of these contact contributions to the carbon
. linewidths. A cursory examination of the carbon linewidths in aqueous gadolinium-
alanine solutions reveals the order carboxyl carbon > oa-carbon > methyl carbon
as expected for a paramagnetic ion situated near the carboxyl group. The mea-
sured linewidths.at half height (relative to theé carboxyl linewidths) are 1.00,
© 0.34, and 0.10, respectively. The scalar contributions to each linewidth may
be estimated from the Solomon-Bloembergen eéquations using a rotational correlation
time'rc'=.10'¥1 séc for the dipolar term and electron spin relaxation time .'
Te = 1.5%1071% gec for the contact term. The results show: that the gadolinium

et

5323 HARRY HINES BLVD. . DALLAS, TEXAS 75235 ~ (214) 688-2593
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dEDL

, JEOL LTD. 1418 Nakaganu Akwhnna Tokyo 196 Japan )
ATemphone.(O42&43 11]1 Cabm.JEMSCOPE‘TOKYO TdexO 2842135"

November 9, 1976 .

Professor B. L. Shapiro .
Department of Chemistry

""Texas A&M University .

: College Station, Texas 77843

" "NEW MULTI-NUCLEAR CAPABILITY ON THE JEOL FX—lOO"

Dear Professor Shapiro,

As interest in "other-nuclei" NMR rapidly increases, there is a growing need
for simplistic multi-nuclear capabilities for NMR spectrometers. However, since
most of the non-proton nuclei suffer from low sensitivity and/or low natural
abundance, it is extremely important to maintain the efficiency of the system
‘while facilitating observation of different nuclei. In order .to meet this need |
-of many NMR spectroscopists, we have developed a multi-nuclear observation system
based on the FX-100 which'includes a variable frequency probe (TUNABLE PROBE) .

With this letter, we include several spectra obtalned with the TUNABLE PROBE
in our laboratory. The 1mportant features are as follows

1. The electronic circuitry used in the "new" probe does not include any

' special insert such as a tapped sample coil, since impedance matchings
to the receiver and transmitter are made by external capacitors and
inductors, respectively.

2. The above enables the use of a "super insert" coil which is wound
inside the glass sleeve in order to obtain maximum sensitivity '

3. The w/2 pulse is between 20 and 50 usec over the entire frequency
. range when using a 20W wide band power amplifier. This is very
important in many experiments, such as relaxation times where an
even power distribution is requ1red over. the observed spectral
Width frequency range.

4. The probe can be operated at any des1red frequency between SMHz
and 41MHz., The frequency range is covered by several frequency
channels that -are equipped-with a vernier. Fixed frequency
channels are also available for rapid setting of particular fre-
quencies. Each frequency channel is selected. solely by a switch »
.operation.

JEOLIUS.ANNG. .  JEOLIEUROPEISA. JEOL(UKILIMITED . . ©  JEOLUTALIAIS.p.A. " . JEOL{AUSTRALASIAPTY.LTD.






21947 -

| Sample'u

- Nucleus

‘No. of Pulse .

Sampie
Nucleus
No. of‘Pulseé

-Spédtral width

" Sample
Nucleus
Obs. Time
- Spectral Width

I:radiation

e '”Specftal‘width‘

_lH (Noiée)

Si(CH3).4 80%
ZQSi. o

@
D20 100%

179
100

10KHz

: ‘ o)
ANILINE 80%

: W"_“"' Ropirdptiy ity v m

1 hour

S5KHz

.c)
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.vwazer'formalism indicating that a.delocalizaftion of lone pair>prodUCes a shielding

within phospholes, phoSphacyman+rehes and phosphorings-

R 711 GM/mg

fThe phosphorus shielding inﬂphoéphécYmanfrehes is rather uneXpec+ed: Indeed the
reactivity of phosphorus is much‘lowér in these compounds than in‘phOSphOleS

(nd,réduc+ion'Wi+h'l2 or QF(ZHZ Br) and acylation takes place at © -carbon and

" not at phosphorus as in phospholes‘(4). Thus,'#he'ele¢+ronit density at phoéphorus

islalmoéflcer+aihly.much fower in ﬁhosphacymanfrehés>+han in-phospholés‘and,

conversely, The lone pair delocalization is probably much higher. So, a deshielded

“phosphorus would be expected there (see (1) (2) fbr'phospholes), The Letcher-Van

(3). However & direct tomparison between phospholes and'phosphacymanfrenes is not

: f0|ly significant since angular parameters and electronic structures of the exocyclic
~_bonds are quite different (Mn-P-C # &P-P-C).

The:comparison between the |3C data of cymantrenes and phosphacymantrenes is also

Ny

C. 83.1. (5)

1n+eres+ing :

| Y S C — Gy 962 i
, N Mn(CO). B ‘ G—— Mn(CO) , g
\\C?EX} > o 224.9  (5) O 5 ¢tg 9.8 -
: * P CO 223.4
 Me C, 103 (5) Me . C 113.9
. o o P 3
/fE;<((l) C, 83.1 (5) Lf%:__ acor, G 9T
yP‘:Mn(CO)j . C(3)82.5 (5 5 - 2 G, 944
: CO 224.4  (5) o Cg - 97.7
cO .223.8 .

Since the shielding of the CO groups is rather unaffected by +he.pﬁospha—
subsfi+u+ion, the electron withdrawal from hanganese.+o the rihg is quite probably
almost the same ‘in both series. Thus, the fact that the rfng carbons are strongly
-shielded ( ~ 10 ppm)- in phosphacymantrenes by compakisoh with cyman+rehes indi- g
cates that probably a strong release éf the lone pair from phosphorus fo the

dienf; system fakes place §s+rohg delocal ization).

1

Another indication is given by +he,éompafison of the Jp-c coupling éOnsTan+s‘
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Drs W. Bremser c/o - S . - . .
BASF Aktiengesellschaft N BASF

S T .~ Telefon (0621) 601 (Vermittiung) -
Hauptlaboratorium S : Telex 464811 basf d (Zentrale) '

Telegramme: BASF _Ludwigshafenrhein -
Bankverbindung: Landeszentralbank
6700 Ludwigshafen, Girokonto 54507300
- L _ Luftpost .
. BASF - 6700 Ludwigshafen . .
" Professor.
B. L. Shaplro
Department of Chemlstry :
Tewas A & M University
College Station _ - _ .
Texas 77843 - . : S :
- U S A 1 C
Ihre Zeichen ' Ihre Nachricht vom Unsere Zeichen Telefon-IIJu-rchwahI . Telex Ludwigshafen
WHE-WBr/Dg ©621)60- gAQ] . - 46+ 01.12.76
V .Bet.reff )
Philosophy of collecting spectroscopic data
Dear Barry, }
Most sPeétroscopists are interested in fast access to the valuable reference -

". material distributed over various Jjournals. In our group we presently have

'43 Lg.-Nr. 9030210

approx1mately 9,000 reprints or copies of articles relating to nmr-spectros-
copy, and it seems hopeless in many cases to find the desired 1nformat10n,_
especially when it comes to chemical structures and substructures.

. One remedy is computer-aided documehtation of spectroscopic features linked

to structural information. The latter is best achieved by a topological
representation of chemical structures allowing access to almost any structural
relationsship including many stereochemical guestions. The input is sketched
on. the accompanying figure showing different levels of representing this
information. It is essential to find a fast, safe and easy to learn way of
entering the data in order to facilitate the input of information and lower
the barrier for the spectroscoplst unfamiliar to computer language.

- Plausibility checks help to eliminate many trivial errors, before the computer -

oriented, but computer independent code of the "exchange format" is generated. .
At this level the exchange of data between different laboratories should be

‘undertaken to help enlarge the basis for the interpretation of spectre and

to generate a large pool of valuable reference material.

The next steps are oriented to specific computers and will necessarily be

more difficult to adopt in a new laboratory. However, hard copy printouts

of various representations of the data (cf. fig. 2) can be generated and

distributed to spectroscopists without easy access to a large computer,

For most options a comfiche collection with various inverted files : .
€.g. chemical shlfts, substructures, molecular formulae, molecular weights s
for MS) ) will be cheaper, faster and more readily available. For example o

only the hierachially ordered substructure file of our present 3C<nmr-data

.,collectlon (6000 spectra) would fill with its 60 000 entries a book of

nea:ly 1000 pages, however, it can be well accomodated on 5 comflches with
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" €12 H27 01 Pl ) 1436 C20 H28 01 . o o -
-PHOSPHINE OX1DEs TRIBUTYL= RETINAL -
CA;  8l4=29-9 : i ' : : CAT 116-31-4
MW: 218,22 _ ‘ o ' oo MW: 284444
Se o3 Te #8 o : 16 Y T 19 20
. L g ’ 3 3 - ‘e L L]
L] '. L J e ® L] . L]
2e ol S ob 1 T 9 N 11 13 15
. . 3 o ® « ¥ . ' o ¥ o ¥ L3 ‘ ..
e o . o s | # o # o # o o
P 2 6 8 10 12° 14 o
o ¥ . . # :
. . . #
106 9 4] 3 -5
* o e e *
. L] * L] *

12001l 4 18
LeDeQUINyMeDeGORDON + ORGoMAGN . RESONANCE 64503 (1974) - Yo INOUE sAo TAKAHASHI yORGoMAGN ,RESONANCE 64+487(1974)
SO: - CDCL3 - IN} HFX-90 -C0: ' S0: CCL4 - IN: PS=100- T~ CO: 192460

- 5T; TMS TE; AMBIENT OR; BAS10789 ST: €S2 TE: AMBIENT. OR: BAS10749
CHEMICAL "SHIFTS (PPM)s MULTIPLICITY: , CHEMICAL SHIFTS (PPM)s MULTIPLICITY? o .
1l 27.80 = 5 27,80 ~ 9 27.80 = 1 33,30 S 8 138,20 D 15 192,40 - D
2 - 26,00 =~ 6 24,00 =~ 10 24,00 = 2 38,70 T 9 141,00° S . 16 .~ .28,00 @
"3 ., 24.40 - 7 24,40 = 11 24440 - 3 32.10 1 10 129,90 S- 17 28,00 Q
4 13460 < 8 13,60 =~ 12 13,60 =~ 4 ' 1B.00 T 11° 132,40 D | 18 20,70 Q
' 5 .130.50 S 12. 135,80 D 19 " 11.60 Q
COUPLING CONSTANTS (HZ): ] 6 138450 S - 13 153,80 § 20 11.60 Q
J{ 11P13)= 66,0 Ji 25P13)= 5,0 J{ 34P13)= 13,0 7 129,70 L 14 130,50 D ‘ :
- J( 54P13)= 66,0 J{ 64P13)= 5,0 JU 74P13)= 13,0 , -
J{ 9+P13)= 66,0 J{104P13)= 5,0 J(11aP13)= 13,0 RELAXATION TIMES: :

: ’ ' _ . 1 Tl = 44 S 8. Tl = 0.635 i5 Tl = 06 5.
mmemrme e e e c———— -== -— .2 Tl = 045 9 Tl = 5.0 5 16 Tl = 0.5 5
TeAeALBRIGHT 1WeJo FREEMAN s Jo ORGe CHEM. 4043477 (1975) 3 Tl = 035 10 Tl = 0.65 17 Tl = 0.5 5
50: CDCL3 . IN: HFX-90 ° co: 4 Tl = 062 S Il Tl = 0s6S. :18 Tl = 1e3'S
ST: TMS TE: AMBIENT . OR: BAS512094 5 Tl = 435 12 Tl'z 0s6S- 190 Tl = 1.2 5

S . o 6 Tl = 53’5 13 Tl = 5.3 S 200 Tl = 1.2 5
- CHEMICAL SHIFTS (PPM)s MULTIPLICITY: 7 Tl = 065 14 Tl =. 0.6 S : '
1. 27.90 - 5 27.90 =~ 9 27.90 -~ : o :
2 23,90 -~ 6 . 23,90 =~ 10 23.90 =~
3 24430 = 7 24,30 = 11 24,30 =
o 13,70 - 8 13,70 =~ 12 13,70 =
COUPLING .CONSTANTS (HZ): .
JU 1yP13)= 6561 J{ 24P13)= 3.9 J{ 3.4P13)= 13,9
J( 51P13)= 65,1 J{ 64PL3)= 3.9 J( 7sP13)= 13,9
J( 9+P13)= b5.1 J(104P13)s 3,9 J(114P13)= 13,9
Fig. 2: Printout of two representative references
- ;o )
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INSTITUT FUR ORGANISCHE CHEMIE DER TECHNISCHEN UNIVERSITAT BRAUNSCHWEIG

335RAUNSCHWEIG.
SCHLEINITZSTRASSE
~ Tel. .U, 3911
Durchwahl Institut 391
* Vorwahl os31.

'a551gnments of dlfferent methyl groups present 1n the - molecule could not ke

1) J.Engel, A. Gossauer, .

S 2) g, Engel and A. Gossauer. Liebigs Ann. Chen.
~3) A.H. Jackson,

~4) H.H.

5) . A. Markovac and S.F. McDonald: Canad J. Chem.

'G.W.. Kenner,
Inhoffen, F. .Fattinger, and N. Schwarz: Liebigs Ann: Chem.
3364 (1965)

“:equlvocally (c f table 3)

and H.M. Schlebel TAMU NMR—Newsletter 210,
1637

and G.S.

1976,

_Sach: J. Chem. Soc.

43,

6) P.S. Clezy and A.J. Liepa: J. Chem. Soc. D, 1970, 238

7) H.H. Inhoffen, H. Maschler, and A. Gossauer: Liebigs Ann. Chem.

Table 1

made. Wlth the aig of our emplrlcal rule the s1gnals could be a551gned un-

1‘($976)

C, 1967, 2045

1974, 412 .

1973, 14i

S Lixey

.( H. M.

Schiebel )

solvent: CDCly

. N
A H
R 6(ppm) 3-CHs R2 R! © 6lppm)3-CHy ~ RZ
- </“b - o
B,INL 233 " CHy o_tj: )COZCH:, 2.00 CO,CICHy)3
H s
C"_'O 232 COLH ATEe  pme pme pme pme . ame
CO7CH2Ph 230 COxCH3 ~ 2.00 ﬁ
N N ' ZN
COoH 230 . COxCICH3l3 - H H H-
: - ) : AMe  pme pAmMe  pme . . pme Ame .
CO2CICH3 22 N C02C2Hs B " e in :
. o F_’hCHZOZQ N N ' SNPCo,CH,Ph
. oj_/?;—\ m COLC(CH3 '
[ M/ 1.99 COCICHy,
= jl/\=/Cs 212 COAICHg | PhCH;0,C S
0N ' - ﬁ : '
E H. . ‘ . - o 1.97 CO,CICHq)y
07 N ' NN INT0 HJ 196 CO.CICH3)
T H R a Y , £1Hss
X : 200 '~ ] o
N N : 1.95 COL(CHy3
‘ COzCHa
H 203 © COLCICHy
Ph = CoH. AME - CHACOACHa - . PM€ 2 CHCH+COACHa
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frof. DT;AG. Magele. - 4900 Diist

seldorf, 21.11.76
ﬁInst;f.Ano+g.a.Stfaktur hpmle .. Universitadtsstrasse. 1

der Universitét Dilss eldorf

‘Dear T'rofessor Shapiro!

" We got our new BRUKER 11X 90 R in July 1976. It iz equipped

for nuclei 18, 97 and 010 in 0¥ and TT mode using a 20 ¥
computer.-bouble and triple resonance facilities are attached.
We are satisfied with resoiution and S/%. For testing the
spectrometer we used the mixture of stereoisomers of 2-fluoro-
vinylphosphonic acid dimethylester.: |
H Ho Fo 8 » |
S N ~ p*- Pock),

3oubié resonance'experiments 1H{j9F3, 1“ 5T, ] '9ﬂ{w"} 19?{31?}
: b
Sy {} 195

and triple resonaace were done successfully

Tq" 3113} 3%{1-- 316}, 31a i 19 13,

'Parameters for @ and - @ are give’n, in table 1.

Using the tested'equipment we analyzed the novel, stable
phosphorane C) Refined pafameters for the [AB]2M3—¢ore
of the overall [Au]zx*xg system are listed in table 2.

At roomtemperature the phosphorane is subject to a “apid
exchaﬁve processleadwnf to the equlwalence of the three

_methoAy roups in ()

C!_ P (OC‘f 3)3

©

kE &R oo . Yours sincerely-

Dipl.Chem.C.Bauer = ' o Prof, Dr. G. Hizele

’

L—






‘Université de Nancy | ' : - NANCY, le nov-em,ber 25, 1376

2w m LABORAT
DE CHIMx

*Hfo IQUE .

Case offlcielle Ne 140 - 54037 NANCY Cedex

Teél. 27.00.24 {Poste 2049 et 2051)

Tltle

Vah&abﬂe tempenatune pnobtemb

Professor B.L. SHAPIRO
TEXAS A & M University
College of Science

COLLEGE STATION, Texas 77843’
. U.S.A.

Dear Prefessor,Shepiro

We recently encountered practieal problems related

. to the variable temperature system of our Bruker HX.90

: For instance, if one wishes to run overnight unat-
tended experiments at a temperature of ca.4°C, the Bruker system .
is unsuitable due to the smallness of the liquid nitrogen contai-
ners. So, we replaced the small Dewar and its filling unit by a
huge Dewar (diameter : 20cm ; height : 50cm) in which a cooling
coil of 18cm height is 1mmersed This quite simple system proved,
to be useful and yields a very stable temperature.

At hlgh .temperatures, if the air (or nitrogen) flow

V‘stops, the heating resistor inside the probe is not switched off

and there is a risk of causing damage to the probe. This may occur
because of the gas source itself or if a tape disconnects some-

where. In order to avoid this sort of damage, we have implemented

the small device descrlbed below :

~.a vertical tube containing a small ball is placed just before
the gas input of the probe. A light bulb and a photodiode are
installed at -the bottom of the tube, controlllng the actual pres-
sure inside -the probe.

[

- every time the photodiode is not illuminated a 51mple circuit
integrated in the variable temperature unit (B-ST 100/700)

(shown below) switches*off the voltage of the probe heating
resistor. At the same time, a light on the front panel of the
temperature unit 1s switched on (the llght can only be reset by
hand) to alert the user that something is wrong. This system
however does not work at low temperature since frost appears on
the tube containing the ball. Thus, a switch ‘installed on the
temperature unit allows disconnection of this safety c1rcu1t since
it is not necessary at low temperature.

Yours sincerely -

B. DITER -J .  BRONDEAU

7

()

-
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THE UNIVERSITY OF BRITISH COLUMBIA
2075 WESBROOK PLACE ’

- VANCOUVER, B.C., CANADA
V6T 1W5 - - ‘

DEPAR'EMENT_OF CHEMISTRY. . o S 29 November, 1976

. Professor B. L. Shapiro
. Department of Chemistry , B - .
Texas A & M University ' - © Simple recipe for pH meter reading in D,0.
- College’ Stat1on ‘Texas 77843. USA ‘ A .

- Dear Barry,

Because of the convenience of using a deuterium lock,-and to avoid uItra-Iarge
water peaks in TH NMR. spectra much TH NMR work on biological molecules is
conducted in D20 It is genera]]y apprec1ated that a typical glass electrode
has a different response to D* than to H* ions in D20 and H20, respectively:

| pD1n ,0 = = 10g(1/[0*]) = pH +0.41 : Ak

meter read1ng in D20
. Thus, in order that the concentrat1on of D* in D,0 be the same as the
concentration of HY in a corresponding Ho0 solutfon, it would be necessary

- to titrate the D20 until the.pH meter reading in'D20 is 0.41 pH unit Tower
than for the correspond1ng H20 solution:

oD +.0.41

P H,0 f P 1n.DZO = Phpeter reading in D,0
or © pH - 0.41
- 2 _
vHoweVeY, this is usually pot the desired situation. Typicé]]y, we desire that
a given buffer or weak acid solute have the same degree of ionization in D»0 as
~in Hy0, so that (for example) a protein will have the same net charge in either

solvent. Fortunately, there is a simple correlation between the pK; difference
in the two solvents and the pKz-value 1tse1f (see Fig. 1):

meter reading in D20 - pHih H,0

Ko = pky = 0.42 +0.02 pk, 21

PRp - lE’H_ -+ 0.0z PRy | - [2]

~ where DA + D50 ks D3O+ + A" a - S [3]
. ' Kyl S

and HA + H)0 === H;0" + A S - . [4]

"serve to defihe KD and KH"

Combining these equations (see exampIe), we obtain a simple recipe for the -
pH-meter reading in D20 for which a given weak acid has the same degree of '
dissociation in Dp0  as , = in Hp0: i.e., ([A- ]/[DA])1n D,0 =([A1/[HAD); , HoO'

: [A-] . .
=1, 02 pKH S+ 1_0910 'DA] + 0.01 ; _2 < pK

pHmeter read1ng in DgO <9

H
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145 East Dana_Street

' : 'I;itllell 60.72 .MHZ . 31p_, Spectra Of o . . ) Mountain -View, California 94041 -

el PPt Phone: 415/969-2076
- Whole Human Blood

November-30, 1976

" Dear Barry:

Lately, we have been involved in 31P NMR stud1es using our NT-150

'_system whlch operates at 35.2 kllogauss The use of 20 mm sample tubes

along wlth.quadrature phase detection has provided really gbbd sensitivity

'andAthis has been much appreciated in sfudies of biolbgiéal samples.

Shbwn on the next page are spectra of whole human-blood {JLH - type AB+

.. (he'll do anything for the good of the company)} run with broadband proton

deéouplihg, At the suggestion of Dr. James Salhany, of the Univeréity

- of Nebraska Medical Sghool, we bubbled oxygen gas through the blood sample

in'ordef to convert the paramagnetic hemoglobin to diamagnetic. oxyhemoglobin.
The result was a very appreciable reduction in line width fer all of tﬁe
31P'signals The spectrum-of 'the blood w1thout treatment looked much 11ke
that of the nitrogen- -bubbled blood, since venous blood is largely
deoxygenated. Assignments indicated are in accord,w1th thqse given by

T.0. Henderson et al Proc, Nat. Acad. Sci. USA, 71, 2487 (1974).

Statistical data for the spectra shown are: pulse repitition time = 1.1
sec., pulse excitation = 300 tip, exponential line broadening = 1.0 Hz,

and'plot width = 30.0 ppm. The 0, bubbled spectrum was an over lunch

‘run, 4238 pulses, while the N, bubbled spectrum was a 1200 pulse run.

Best regards,

LéRéy ;. Johnson

" LFJ:mb

Y NICOLET
E TECHNOLOGY
CORPORATION
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Professeur PIERRE LASZLO . - - Institut de Chimie

.. Université de Lidgge - E
, Sart-Tzlman par 4ooo Lzége I, Belgzque

Professor B.L. Shapiro =

Texas AM University
College of Science

‘Department of Chemistry

College Statlon, TX 77843 = - December 1, 1976

+ Sy . . . : ,
23Na study of the Na =sugar interaction in non-aqueous solvents.

Dear Barry,

We. have reported1 on the use of sodlum mnr for the study of the
sugar-sodlum interaction in pyr1d1ne solution. Since the sodium cation coordinates

- on one face to (» 3) oxygen atoms from the sugar, and on the other with nitrogen

atoms from the solvent molecules, ‘there is a substantial electrostatic. f1e1d
gradient at the quadrupolar mucleus. Line broadenlngs can be analyzed to reveal

~details of this complexatlon.

. We have now extended this work to other substrates and other solvents,
with the following conclusions :
1..hydroxy groups on the sugar are necessary;

2. the axial-equatorial-azial sequence of OH groups conducive to strong- interaction _

in water solution is not partlcularly favored in pyr1d1ne (or 1sopropy1am1ne)
_solution; ' '

_3;dn1trogen-containing solvents are useful for making the interaction apparent :

none is- detectable by this method with solvents such as DMSO, 2-methoxyethanol

ethyl: acetate or acetone,

4. the tnteractton appears to be non-specific in amine solvents; formation

constants 1ncrease roughly as the inverse of the ‘dielectric constant - sugges-
\
t1ng a predominantly electrostatlc stabilization.

' 5. with NaClO4, one is dea11ng with sugar—brldged ion pairs :

- (1) the reduced linewidth Av1/2.n -1 (n measured viscosity) is 11near with
' “'salt concentratlon, in pyr1d1ne solutlon, 1mply1ng prox1m1ty of the
perchlorate anlon,

o






,Before you order
.a Fourler transform accessory, o
for your nmr spectrometer

“you should consu|t

Transform Technology lnc

_ 'The name is'new
but the personnel have
, _r_na'n.y .Years’ e.xperi'ence_ .
_in the .spect_rc‘)scopy_ field.
Write ‘or ¢all collect
" to'discuss your requirements.

T-~|T| i

TRANSFORM TECHNOLOGY INC.

cad, Pala Ao, Calitora $4303
nm lllll'l
{an alfliate S iebtet Instrumnt Corporation)

We ran this-ad in mid-1972 when six of us
formed Transform Technology Incorporated
with' the help of Nicolet - Instrument Corpora-
‘tion. Now, less than four years later we have
- over three dozen employees and are now a
- Nicolet operating division, known as Nicolet
- Technology Corporation. :

What has happened since 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- Working on
- becoming the leader in overseas sales as well.

: Why the success story‘P We feel it's because
- weTe responsive to customers’- needs.. Bemg a.-

relatively small group. of dedicated souls we can
move quickly in the development|of equipment
. -~ which utilizes the latest techniques. :

“Consider some of our

. Phone:
(formerly Transform. Technology Inc )y

Rcmember
this ad?

‘ﬁrsts” in commercial

equ1pment

FIRST to employ a smgle s1deband crystal filter
for 1mproved signal-to-noise ratio, '

FIRST to provide. phase shlfted rf pulses fo1

high resolution T, studies,.
FIRST to use Quadrature Phase Detection,

FIRST to p1ov1de plots of relaxatmn 1ecovery
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 sure that we are actively working on

new “firsts.” For example, we'll be demonstrat--

"ing a complete Fourier Transform Mass Spectro-

meter very soon. To repeat the closing statement
from our or iginal ad—write or call collect to dis-
cuss your requirements. Maybe we can Work

, together to add another ° ﬁrst

NIGOLET
BV ™1™ TECHNOLOGY
-' CORPORATION

" 145 East Dana Street

Mountain View, California 94041 '
415/969 2076
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Prof. Berﬁard L;-Shapifo o ;‘ o . S December 8, 1976

. Best wishes for a happy hqliday‘seASdﬁ to you and your family. Please
- credit this contribution to [Dr. Highet's subscription. . .-

'a_fw; o ' ' ’ Best regards, .

E. A. Sokoloski.
Laboratory of Chemistry .

1. Bystrov, V..F;} Dubroﬁina; N.I.; BofSukdv, L.I. and Bergelson, V.-
- F.; Chem. Phys. Lipids|6, 343 (1971) ' L :

2. Deckelbaum, R. J., Shipley, G. G.; Small, D. M.; Lees, R. S.; and
' George, P. K.; Science 190, 392 (1975)

-3.- Stuhrmann, H. B.; Tardieu, A.; Mateu, L.; Sardet, C.; Luzzati, V.;
‘ Aggerbeck, L.; and Scanu, A. M.; Proc. Nat. Acad. Sci. USA 72, 2279
(1975) . : o : ' '
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Oklahoma State UrlverSIty

S Dr. B L. Shapiro

' - Department .of Chemistry

- Texas A & M University-
.College Station, '

: Dear Dr. Shapiro°

ﬂ in running the analysis ove
'switch located as shown in

.'is,more elaborate than- ours

’..The cost for the comtroll

_- -V Department of Chemzstry

TEXAS 77843

_ Safety switch

ShorteTitle:
: analysis with

13 In view of the high po
"CMR spectra on the V-4412

off the decoupler if the 11
flow rate of carrier gas.

/ (405) 372- 6'211 bxt 7215 / Stzllwa,te'r, Oklahoma 74074

‘December 1, 1976

fqor for power cut off from the decoupler inv;BCMR'-

the"V—4412.probe on an XL-100(15)

wer requirements for decoupling proton to obtain
probe for an XL-100(15), some danger is involved
rnight unattended. We have found that a simple
the drawing provides good protection and shuts
ne slips off the probe or there is a drop in the
A modified version of. this safety feature which
has recently been made available.

stk é [Preu fw-*:\-]
oO— J;VV\.- ' : . 0t 0 vDe
+15v R57 ‘ 5 o :
‘ "" (Veuow) for decuvp’er
50K IS ¢
T2k 7 Hetee H
c NV Powev Adj. ,
~15v RSE¢ F = Vater level controller from a
S washet (we used one from Frigldalre)
- Varian Schematic: 87-126-852
i Rev B|171

units but suspect they are
stall. _
We trust this meets with y

oY was ﬁnder $13.

We do not know the cost of commercial

high. Our- setup has proven reliable and easy to in-

our approval as our contribution.

Sincerely:yours,

A corneec
K. D. Berlin
Regents Professor
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© OTTAWA,CANADA
KIS586

S - A - December 2nd, 1976.
DEPARTMENT OF CHEMISTRY ] X : .

: ,Professor B.L. Shap1ro
_Department, of Chem1stny
Texas A and M Un1vers1ty
College-Station, Texas -
77843 USA ’

13 15

" Relative Signs of' C-C-""N Codp]ings in Configurational Isomers

‘Dear Barny,

Recent]y (1) it| has been predicted, a1though not experimentally

verified, that !3C-C-}°N J's in configurational isomers should:

have 0ppos1te signs. |Ph.D. student Brian Dawson, in connection

with his studies of !3C-'°N interactions (2) has now determined

-the relative signs of| such couplings in Z and E acetophenone -
-oximes using an off-resonance 'H decoup11ng procedure (3).

In the E-isomer, where the N lone pair is trans to the CHj,

the coupling is small| (1.0 Hz) and positive, whereas in the

Z case the geminal J 1s large (11.6 Hz) and negative. These

signs are relat1ve to the “°N-C-C-H J's wh1ch are known to be
negat1ve (4)

<

CARLETON UNIVERSITY

o

4]
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‘the Pr(fod)s;/DMA ratio

'UNIVERSITY OF ILLINOIS AT URBANA-C_HAMPAiGN

Administrative Offices-

Dr. Bernard L. Shapiro
" - Department of Chemistry-

Texas A.-& M University
College Station, Texas

Dear Barry:

A review of work ¢

School- o

Urbana, Tllinois 61801

Ckemzcal Sciences
DEPARTMENT OF CHEMISTRY - |

December 3, 1976

77843

Lanthanide Shift Reagents
Postdoc Opening

lone here atllllinois on lanthanide shift reagents (LSR)

may be of interest to high-resolution types among the avid readers of the

Newsletter.’

The theory for the lanthanide-induced (LIS) shift has generated some

controversy about the temperature dependence, with Bleaney's elegantly simple

approach [J. Magn. Res! 8, 91 (1972) ] predicting a T

et al favoring i,

1973, p. 53).

In his work here-c
from a pseudocontact me

"dicted by Bleaney. 1In

parameters can lead to

shift to appear to be a linear function of T

Extension of Bleaney's

compared to that in T2

larger J. It seems 1ik
the most realistic desc

: dependence and Horrocks

(NMR'Shift Reagents, R. E. Sievers, Ed., Academic Press,

on the theory, Ed Stout concluded that shifts arising
>chanism should in general show a T"2 behavior as pre-
some instances a fortuitous combination of crystal field
additional T ® components (n > 3) which cause the overall
with a large intercept at 1 = 0.
method to the (positive) T3 term shows it to be negligible
for systems with J = 3/2 and relatively small (~10%) for
.ely ‘that for the majority of lanthanide adduct systems.
>ription of the proton shlfts is in terms of the well-

establlshed T2 dependence.

The observed temperature tempendence of the LIS is often compllcated by
the effect of temperature upon the LSR-substrate equlllbrlum, the theory apply-

ing of course only to the "intrinsic" part of the observed LIS.

that the experimental

" concentrations of the associated species.

This requires
data be corrected for any changes in the equilibrium
"H. N. Cheng has completed an experi-

mental study of the proton shifts in N, N-dlmethylacetamlde (DMA) for the Pr(fod)3

DMA complex in tetrachloroethylene solutions.

ture dependences obser:

from the change in equi
and obtain approximate
are found to be linear

However, the dintercepts at 1 =

A detailed analysis of the tempera-
red for the three different methyl groups as a function of
has enabled him to separate the contributions to the LIS

1 librium and from the intrinsic temperature dependence,
values of the equilibrium constants. The intrinsic shifts
in T over the temperature interval. from 30 to 72 ©C.

0 are large 1nd1cat1ng, in combination with

the shortness of the range studied, that the linearity may be more apparent

than reéal.

The results of fitting the data to a T2 dependence are similar.
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DEPARTMENT ' OF CHEMISTRY -

Professor Bernard L. Shapiro-
Department of Chemistry :

Texas. A" § M University .
'/College Station, Texas 77843

_Dear Barry

Durlng the past summer,

Fourier XL-100 system.to 1ook|

‘adsorbates ‘on metal oxides.
on aluminum oxide which had b

saturation to estlmate Tl values

recovery method gave unexpect

A.'fully covered surface at room temperature.

different ‘method, or it may r
- of time;- however, the line wi
not changed substantlally fro

The FT method takes more
the CW saturation method, but
is quite a bit better, and le
fluorines in adsorbed perfluo

We have also looked at s
‘inversion recovery spectra sh

) UNIVERSITY OF F‘LOR!DA N

GA”QESVH_LE 32611

: Decemher 8, 1976 j

Subject:,'wide-line spectroscoPy;dchange-of address.

we had the opportunity to use the N1colet Varlan _
at hydrogen and fluorine ‘spectra of some organic
There were still in the lab some 'samples of CF_,CF=CF,
een examined some years ago, using line widths“and
The FT results, using the standard inversion
edly short T values, about 15 milliseconds for a
‘The difference may be a result of the
esult from changes in the sample with the passage
dths for each of the four well- -separated peaks had

n the previous values.

5

instrument time, to make the observatlons than d1d
obviously much less operator time. The precision
ads us to conclude that the T; values of all the

ropropylene are identical.

ome' new samples of CF, CH OH on alumina. The hydrogen

ow structure for 1nterme51ate recovery times, indi-

cating either that the two k1nds of hydrogen in the molecule are relaxing at

~different rates or that molecules are adsorbed in different environments, alterna-
tives which can be evaluated by further experiments. An example is shown in the

. accompanying figure. The valﬁe of the relaxation time depends upon how one 1nterprets
the structured spectra, but 1t is about one second. For the same samples, the
.fluorine relaxation time is shorter a few tenths of a second and the logarithmic
plot seems to be composed of two sectlons, lending some support to the theory of
multiple adsorption sites.

As a second item, by the| time your readers receive this, I shall be on leave
from the University of Florida, working in the Chemistry Division of the NSF in
: Washlngton .The Editorial 0ffices of the Journal of Magnetic Resonance will con-
tinue to be in Gainesville, and manuscrlpts will continue to be received there, but
anyone wishing to talk to me bersonally about NMR or Journal matters can reach me in
Washington at 202-632-7418. " Also, I hope to receive this valuable publlcatlon

~at the NSF Chemistry Division, ‘Washington, D.C., 20550.
Cordially yours,

(A oMo e

wallace S. Brey
Professor of Chemistry

" WSB/js
encl.

EQUAL EMPLOYMENT OPPORTUNITY/AFFIRMATIVE ACTION _EMPLOYER

A
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:Dear Barry:

- for line positions
circulated in the
. Several results have come in

" deuteroacetone

_December 6, i976 '

313.01

» b,
‘9\\“ ] 154

““n' or ¢°~

(/7
Ty, o

"~
Srargs ot ¥

Professor Bernard L. Shapert'

 Texas A&M University -
_Department of Chemistry

College Station, Texas 77843

chemical shifts a%
with a precision o

in NMR.

. We have béen pursuing the question of a standard reference material
A test mixture has been prepared and
Washlngton, D. C. area for a small round robin.
by now and I feel that I know the 1y

a . function of temperature between 0° and 40°C

£ .001 ppm or better.

The 1

not as well known--for one thing the digital resolution is in the’
neighborhood of .0l ppm--and I have fewer results to work with.

- The purpose of thils note is to invite interested parties to make

up mixtures according to the recipe used here and measure proton

and/or carbon chemical shifts and send the results to me.

This wil

allow the round robin. to be extended far outside our local area and

™S, 1.5 cc;

to avoid peroxides.

- prov1de better statlstlcs.
t—butyl acetate,

. combined at room temperature.

3.0 cc; benzene, 1.5 cc;
Dioxane was freshly distilled from LiAlHy

The composition of the mixture follows:
2.0 cc; perdeuteroacetone,
p-dioxane, 1l.5cc; methylene chloride,
tetrachloride, 8.5 cc.

2.0 cc;
carb

3¢ chemical shifts’ are

1

on

All of the liquids except TMS were measured and

TMS was kept in a refrigerator about

5°C and measured in a cold syringe; it was introduced below the surface

of the liquid mixture to minimize evaporation.

transferred to an

The mixture was
NMR tube by syringe and degassed on a vacuum line
by a 51ngle freeze~thaw cycle, then sealed off.

Chemical shifts to

0.1 ppm are - ‘tabulated below -for identification purposes: -

™S
t-butylacetate
dioxane

methylene chlorlde
benzene

carbon tetrachloride

1y 13¢

0.0 0.0 ,
1.4,1.9 22.1, 28.1, 79.5%, 169.4*
—_ 29.6* (multiplet), 204.3%
3.6 67.1 - S

5.3 . 53.7

7.3 128.4

96.3%

gRiCAY
W N

®

Z.

O\,UTI O,v

7776 _:‘916

Ul\IITED STATES DEPARTMEI\"_’ DF COMMERCE

National Bureau of Standards
Washington, D.C. 20234 .

P @
P b’/VNg_LNBO .
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*"varian/611 hansen way/palo alto/california 94303/u.s.a./415/493 - 4000

" December 8, 1976

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

17 ) inati 1 3 .
0 nmr determination of JPO and JFO

- Dear Barry,

In explorlng the nature| of spin coupling to phosphorus we have looked
at 3¢ and *®N nmr extensively and have recently used the XL-100A
 GyroObserve accessory .to do the same for '70. Although the quadrupolar
broadening of the 7 resonance is considerable in some cases (particularly :
P-0<R) we have been pleasantly surprised by the sharp (10-30 Hz linewidth) : N
resonances observed in some cases. Enclosed is a spectrum of trifluro-
" phosphine oxide showing| the doublet expected for 1JPO but also the long-
range cou ling to the fluorines. I am not aware of any previously reported
_two bond *70 couplings and would appreciate: ‘hearing from anyone who is
aware of such. POCl, and POBrgy also. give completely resolved doublets. Tom
Albright has done some CNDO/2 Finite Perturbation calculations and it appears
that the Fermi contact mechanism dominates these coupllngs We have submitted
a full account of work for publication. :

Sincerely yours,

}//f5«4fzvﬁf/
George A. Gray, Manager

- .NMR Applications Laboratory
- Instrument Division

U

Ipg = 184 f 3 Hz (]i3‘P=O)'- . . 2Jpo = 31 % 3 Hz
1 - \
201 + 5 Hz (_Br'aPo)

1. '
Jpo
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Department of Chemlstry
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uw ref. - o onze re . MA/6650/eds . - toestel 2762 datum 8th Deceinbér. 1976
DéarvProfessbr Shapiro,

13C—NMR of unsaturated linear fatty acid methyl esters

(J. Bus, I. Sles, M.S.FJ Lie Ken Jie)

"Recently we reported the carbon chem1ca1 shift data and the empirical
. chemical shift parameters. for the CHS .and. CH, groups in unsaturated
esters. A part of the chemical shift data for the double and trlple
bonds is given below.
The electric field of the dipolar methoxycarbonyl group induces a
charge separation in the polarisable TT-electrons of a double or,triplé
bond“. at position n, causing the C_ resonance to shift upfield and the

Cn+1 resonance downfleld. The basic values derived from 102 unsaturated
fatty acids are given in table 1 and the chemical shift increments are

" reproduced in table 2. %he effect of COOCH3 on non-conjugated double or
triple bonds is not modified by the presence of other double or triple

_bonds. If a double bond |is close to the' terminal methyl. group then the
effect of this CHS'must be -included (table 3). ’

The following example 111ustrates the use of these emplrlcal parametersx

CHS(CHZ)ZC——CCHZC——CCHZC_‘C(CHZ)SCOOCHS
Table | C(12) c(11) c(9) c(8) | ce) | c(5)
Basic 1 182.45 77.00 | 126.45 | 126.45 | 77.00 | 82.45
COOCH, 2 | |o.0° -0.05 | = +0.20 | ‘-0.30 |.+1.20 | =-1.45
CHy -3 -0.20 | +0.20 | 0.0 | 0.0 £ 0.0 0.0
calculated | .. ?2.25 | 77.15 | 126.65 | 126.15 | 78.20 | 81.00
Experimental . | 82.30 | 77.15 | 126.55 | 126.20 | 78.20 | 80.95

ThlS ‘work w111 be publlshed in Chem Phys. Llplds

References.
1. J. Bus, I Sies and M. F.S. Lie Ken Jle, Chem. Phys. Llplds, 17(4) 501(1976)

2. J.G. Batchelor, et a1 J. Amer.. Chem Soc. 95 6358(1973) and . J Org Chem.
39, 1698(1974) .

.-W1th apologles for the(kﬂayln.sendlng you thls contrlbutlon.

Yours 51ncere1y,

Dr J. Bus : Nederlandse Unieust Redrneen H G o o cietat B onam 10 ons 6 ane v i s






,2]9547 b jb_v | T Table 5

) }

Effects (AG) df'methoxycarbenyl group‘on:carbdn Chemieal shifts

V:of c(n) and C(n+l) of double and tr1ple bonds (locant n) in
jfatty ac1d esters Values for cis and trans are. the: same, except'

for n=2 and n_3 (irans between brackets)

. C=cC c==C
n. — —— : T — o
A§C(n) . "‘ AGC(n+1),‘ : AGC(n) , __:AGC(n+1)'
2 | -10.75(-9.40) +21.05(+19.45) | - - 7,252 |+ 9.80%
3 |-9.20(-8.90) |+ 3.70(+ 4.60) | - 8.90 | +3.70
4 -2.55 | +1.75 | -215 | +1.00
5 - 155 | +1.30 - 1.45° |+ 1.20
e - 0.8 . +0.65 - 0.80%" + 0.60%
7 - 0.50 | +0.40 - - 0.40 © +0.30
8 - 0.30 B +0.20 - | --o.20 . +0.25
9 - 0.20 + 0.15 - 0.15 | +o0.15
10 - 0.10 + 0.10 | - o.0s +°0.05
11 - 0.05 + 0.05 : - 0.05 o
12 0 0 0 0
a)

Deviating values were found for methyl 2,6—eetadecadiynoate (- 7.75;
Co+ 9.15; -1.50; + 1,10).,The values in this table may, therefore; not

be valid for-2-a1kyneates of a second unsaturated bond is present.

Table 3

Carbon chemical shift parameters describing the:effects‘of a;nethyl
.group on double .or trible bond C—atoms in linear esters.' '
'ba, B, ..... for the effect on the nearer C—atom;ra',vﬁ', «e... for the
remote one. ‘ ' | . '

,The effect on trans has not been measured.

+

. ®mH - : _

‘CH3 on C=C T . . CH3 on C=C

¥ =-6.40 @' =+ 1.00 @ = -4.85 @' = - 0.80
B Z+1.60 B' - o0:53 B =+1.30 B’ =-0.65

‘Y =-0.35 ¥ =+ Q.1J | Y =-0.20 - Y' =+ 0,20
§ = - 015 §' = - o.og: 8§ ==-0.05 &' =+0.05












