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WE STOCK ALL THE RECORDING CHARTS YOU NEED ••• 
• THE1WORLD'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
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NEW FREE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY duESTIONS, PLEASE CALL. 

Finest grade NMR Chart! Paper made to be used in every model spectrometer. All charts 
CHART PAPER have been updated to poincide with the newest instrument techniques ... Fourier 

Transformatron, Hetero29 ecoupling, and Time Averaging. 

NOTE: All charts packaged 500 sheets to a boJ except roll charts or as otherwise noted. 
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PRICE PER BOX 
CATALOG I 
NUMBER INSTRUMENT TYPE MO box• 11-24box• zs.49box• 60&-

VARIAN 
WCV-100 (S-100A) HA-100, HA-100A, and D Cal. $35.00 $34.50 $34.00 $33.60 
WCV-60 (S-60CI A-60, A-60A and D Cal . 35.00 34.50 34.00 33.50 
WCV-60EL HA-60EL and IL I Cal. 37.50 37.00 36.50 36.00 
WCV-XL (XL-100) XL-100 (Standard) Cal. 35.00 34.50 34.00 33.50 
WCV-XL-100FT XL-100 (Fourier) Cal. 37.50 37.00 36.50 36.00 
WCV-220 (S-220) HR-220 Cal. 37.50 37.00 36.50 36.00 
WCV-56 (S-56AI A-56/60 Cal. 37.50 37.00 36.50 36.00 
WCV-360-K-10 EM-360 Cal . 28.00 27.50 27.00 26.50 
WCV-20 (CFT-201 CFT-20 

I 
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WCV-EM-300R (3E) EM-300 (6 rolls/box) Cal. 14.40 13.80 13.80 13.80 
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WCV-60T (S-60TI T -60 (two color) Cal . , 20.00 19.50 19.00 18.50 
WCV-608 T -60 (one color) 

I 
Cal. 17.50 17.00 16.50 16.00 

WCV-60U (S-60U) T -60 (multi-nuclell Cal . 20.00 19.50 19.00 18.50 
WCV-60TS T -60 (no grid, delta) I Blank 16.00 15.50 15.00 14.50 
WCV•BL 11" X 28" Blank 

I 
16.00 15.50 15.00 14.50 

WCV-60T·BL 8-½" X 11" Blank 10.00 9.50 9.00 8.50 
WCV-CFT-20K-11 11"x16" Blank 13.00 12.50 12.00 11 .50 
WCV-360BL 11"x16" Blank 13.00 12.50 12.00 11 .50 

JEOL 
Wc.i-4HA C-60H, 4H-100, (9.00 ppm) Cal . . 

I 37.50 37.00 36.50 36.00 
WCJ-4HB C-60HL, MH-1QO, (9.0 ppm) Cal. 37.50 37.00 36.50 36.00 
WCJ-4HC MH-100, PS-100 (10.8 ppm) Cal. 'I 37.50 37.00 36.50 36.00 
WCJ-4HD MH-100, PS-100 (9.0 ppm) Cal. 37.50 37.00 36.50 36.00 
WCJ-4HE PFT-100 (standard) Cal . 37.50 37.00 36.50 36.00 
WCJ.PFT-100 PFT-100 (Fourier) Cal. II 37.50 37.00 36.50 36.00 
WCJ-FX-60(FX-2) FX-60 Cal . 

II 37.50 37.00 36.50 36.00 
WCJ-FX-60-BL FX-60 (para only) Blank 19.00 18.50 18.00 17.50 
WCJ.PFT-100BL 11" x 17" (para only) Blank 19.00 18.50 18.00 17.50 

WCJ-BL 11"x17" Blank 15.00 14.50 14.00 13.50 

BRUKER I 

WCB-"UC" HX-90, HFX-10 Cal. 40.00 39.50 39.00 38.50 
WCB-BL 12-½" X 29" Blank 17.00 16.50 16.00 15.50 

WCB-WH-90 WH-90 Cal. 35.00 34.50 34.00 33.50 

WCB-BX-FT HX-270 Cal. 40.00 39.50 39.00 38.50 

PERKIN-ELMER 
WCPE-2018 R-20, R-20A Cal. 37.50 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-208 Cal. 37.50 37.00 36.50 36.00 

R-12, R-12A (6 rolls/box) 
I 

Cal . 35.00 34.50 34.00 33.50 WCPE-462-1075 I 

WCPE-435-0065 R-24 (roll) (6 rolls/box) i i Cal. 35.00 34.50 34.00 33.50 
WCPE-435-7204 R-24A,(rect.l (100 sh./box) Cal. 7.00 6.50 6.00 5.50 
WCPE-441-1580 R-22 Inlet.I ( 100 sh./box) 

I Cal. 8.00 7.50 7.00 6.50 
WCPE-R-32 R-32 (roll) (6 rolls/box) Cal. 35.00 34.50 34.00 33_50· 

WCPE-20188L 11" X 22" 11 Blank 15.00 14.50 14.00 13.50 
WCPE-2021BL 11 " x19" Blank 15.00 14.50 14.00 13.50 
WCPE-526-1102 R-26 (rect.) (100 sh./box) 11 Cal. 7.00 6.80 6.60 6.40 
WCPE-435-90208 L R-24A (rect.l (100sh./box) Blank 4.50 4.25 4.00 3.75 
WCPE-441 -15808L R-22 (rect.) (100 sh./box) ' Blank 4.50 4.25 4.00 3.75 

NMR SPECIALTIES 
WCN-60i100 A-60, HA-100, A-56/60 Cal. 35.00 34.50 34.00 33.50 

.. 
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TEXAS A&M UNIVERSITY 

COLLEGE OF SCIENCE 
COLLEGE STATION, TEXAS 77843 

7 July 1975 
Department of 
CHEMISTRY 

TAMU NMR. Newsletter Business 

1. Subscription Renewals 

Once again it is time for subscription renewals, and invoices together with 
a covering letter will be sent out later this week.· All Newsletter recipients 
should have received a renewal notice and invoice by the time they read this 
notice. If anyone has not received his notice, please contact me without delay. 

As indicated in the covering letter with the invoices, financial necessity 
required us to raise the subscription rates a modest amount - for the first time 
in several years. The economic facts of life also force us to send the October 
and subsequent issues of the Newsietter only to those from whom payment has been 
received or from whom firm notice has been received that payment is coming. It 
will save all of us much work if everyone processes his invoice for payment with­
out delay. Remember - no October News l etter will be mailed (approximately Oct. 
25) unless we have your money in hand or know it is coming. 

2. Newsletter Finances 

The Newsletter, being a non-profit , "break even" enterprise, is even more 

L 

than usually susceptible to inflationary pressures. Somehow we have managed \.___,, 
to survive from year to year, but we can never seem to get even a little bit 
ahead of a condition best described as that of a null balance. Accordingly, 
I once again invite and request your earnest consideration of the possibility 
of your company or institution becoming a ~ponsor or Contributor (please con-
sult your copy of the "Statement of Po l icies and Practical Considerations" -
next month's issue .will contain a copy of the new version of this statement). 
Even better would be for your company to be.come an Advertiser. A monthly ad · 1 

in the Newsletter costs an amount which is truly trivial to a company of any 
size, and the cost would in fact be measured in ppm compared to the advertis-
ing budget of any substantial business corporation. Please think about the 
Newsletter financial problems, and do what you can. 

3. Advex:tisers 

Please notice those companies who advertise in the Newsletter, as well as 
the several of these who contribute additional funds by also being a Sponsor 
or Contributor. Their generous and public~spirited willingness .will surely 

, be helped by some feedback by you to the effect that the Newsletter is useful 
and that you also appreciate the financial support-given by their Sponsorship 
or Contributorship. The usual approach of mentioning the Newsletter etc. 
when you order something from, or make inquiries to, one of our advertisers 
will be most effective. 

/ B. L. Sha 

( 
1 
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Dr. B.L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 

Dear Dr. Shapiro: 

1HE EPPLEY INSTITUTE 
for 

RESEARCH IN CANCER . 
May 5, 1975 

77843 

Subject: Modified Tuning Procedure for Varian HA-100 

While . the Varian HA-100 spectrometer system manual recommends 
adjusting the homogeneity of the system in the HR mode, many indi­
viduals prefer adjusting the system in the HA (field/frequency 
lock) mode. The latter procedure is faster and avoids the use 
bf the V-4352A linear sweep unit, a source of trouble in older 
systems. The homogeneity controls are adjusted while observing 
the amplitude of the lock signal on the oscilloscope or by using 
the shim control on the V-4354 and the recorder pen. Unfortunately 
both of these techniques have disadvantages. The oscilloscope is 
relatively insensitive · and the shim/recorder combination produces 
slow pen response. . 

A 50 microarnrneter and a l00Kohm SPST potentiometer were wired 
in series between pin p of the AC amplifier and phase detector card 
in the V-4354 through switch Sll0l (V-4391) to ground. Switch Sll0l 
is wired into the circuit such that the circuit is only completed 
when the in.strument is · in the "mon lock" mode. The meter therefore 
can effectively monitor the lock signal with greater sensiti~ity 
than is possible using the scope and with a much faster response 
to the homogeneity controls · than is possible using the shim/recorder 
combination. 

202-2 

Our procedure involves (1) adjusting the lock signal to 1.5 volts; 
(2) maximizing the Y and ~urvature using the lock meter; (3) stop 
spinning; (4) re-adjusting the lock signal to 1.5 volts; (5) maximiz­
ing the X and Z using the lock meter; (6) resume spinning; (7) re­
adjusting the lock signal for 1.5 volts; (8) maximizing the Y and 
curvature. We find this . procedure produces the optimum resolution 
on our instrument~ 

The lock meter circuit was suggested by N.S. Morales, Iowa State 
Upiversity, private communication. 

DLN:an 
:I!{~~ 

Un iversity of N ebraska Medica l Center , 42 nd and Dewey Avenue, O mah a, Neb ra ska 68105 
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INSTITUT FOR PHYSJK DER UNIVERSITAT BASEL CH - 4056 Basel (Sctiwelz) June 4 , 19 7 5 
EXPERIMENTELLE PHYSIK DER KONDENSIERTEN MATERIE 

Klingelbergstrasse 82, Telefon 061 - 44 20 40. 
i 

i; L 
Prof. Dr; P. biehl . 

Dr. A.S. Tracey 

. ·, . 

' I 
I i 

Ii 
I 

1 j Professor B.t. Shapiro 

'· •: 
' 

t l 

·i I 

. i: i. 
'! 

' ' 

Departmerit of Chemi~trj · 
' 

College of Science 

Texas A & M UniVersit~ 
,College Station, Texas 77843 
U.S~A~ .· 

Zeise's salt order~d iru ~ nematic soap solution, 
a problem of · insensi ti ~/e1 di polar coupling. 

• i 

, l. 
Dear Barry, : t· 

· We have been interested in '.determining the structure of .. r,,---..__ 

Zeise' s . s.al t . in aqueous solutiqn. However we found rather unexpectedL 
difficulties. The p;oton spectr~. are . insensi~ive .to the platinum-

• I • 

hydrogen dipole coupling .arid a~{hough we obse:tvB al?D+JIPtH 
splitting, this sum is near zer6 and the transitions overlap with . 

' . 

those from the ethylene comple; /wi~h zeto spin of platinum~ Only 
I : . . . . 

very inaccurate values .were · obtained. In an attempt to solve this 
. t- l • . - .- . . • 

problem .spectra were run from other · solutions. Although we could 
I . . . . -

vary the magnitude ·of the inter~roton-axes orientation by ~bout 
. . . ·: i . . . 

35% still 1. 2D+J)PtH was practic~lly invariant. The figure shows 
I : . 

· the reason why. It gives a plot / of DPtH vs rPtH using the . order 
obtained from ·one parti~ular sp~ctrum. The true rPtH corresponds 

I I ' 

to a DPtH near the top of this · :curve. ·With changing S-values we · 
are shifting the curve but not_~ffecting D mucih. It is int~resting 

to note that from this curve ·a
1 

;change ih_ rPtH from 1.95 R to 2;50 R 
affects D by l~ss than 3 Hz. • / . 

We have obtain~d the stru~ture of the ethylene moity quite 
accurately. · It is given .below vJith .other molecules for comparison • .,.--...._ 

,· i L . 
1 I Yours si~cerely · 

~V,4" 
P.Diehl 

·P~-
A. S. Tra ceyf/ 

\. 
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0 

COMPOUND 

ethylene 1.316 

zeise's s.alt i.3.40 

ethylene sulphide 1.346 

ethylene oxide 1.353 

* 

1.653 

1.672 

l. 677 

1.682 

l 

2 

2 

errors in di stance ratios are less than 0.002 

References: 

( 

l P. Diehl and W. Niederberger, J. Mag. Res. 2 495 (1973) 

2 E. Haloui and D. Canet, J. Mol. Struct. 24, 85 (1975) 

JPtH in isotropic micellar soap solution is 66.22 + 0.06 Hz 

. 
co 
N 

• I:' 
N 

• (0 

N 

. 
Lt') 

N 

1.90 

• 

• 

• 

• 

2.00 

• • • 
• • 

• 

• 

• 

2.10 .2.20 2.30 2.40 2.50 

rPtH 
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Uw kenmerk Uw ·brief van 

Onderwerp 

Technische Hogeschool Delft 

Laboratorium voor Technische Natuurkunde 
I 

'! 
Prof. Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 
u ~s.A. - · · 

I! 
I 

I I 
Ons kenmerk Delft, Nederland, Lorentzweg 1, tel. 01730-33222 

30th May 1975 toestel: .5394 

Dear Professor Shapiro, 

As a result of your reminder Dr. i Bovee, who does the HR-'NMR work in 
our group, has wr~tten the follo~ing note about 

Relaxation measurement's on AB systems 
. ; 

Our previous contribution (13th August 1974) to the TAMU NMR newsletter 
dealt with preliminary relaxatio.n measurements on AB systems. In the 
meantime the measurements on the AB systems of figure 1 (10 mole% 
solutions in acetone) have been !finished. The results are interpreted 
using the theory for intra- and iintermolecular relaxation of AB systems 
by Khazanovich e.aJ. due to th~ Jinaccuracy in the experimental relaxation 
rates (about 3%),not all the in:tfoI'Illation is obtained that _might in _ 

principle be extracted from them. 

R 0 

H.B 
A R=OCH3 

B R=OCD3 

C R=CH
3 

· ~owever, the following conclusior:s can be 
'drawn: From the four conformations in 
compounds A and B, formed by rotations 

·of~ radians about the C8-C9 and C9-R 
~ond, only two · occur, namely those in which 
the CH3 group is :as far as possible from 
protons A and B. Moreover there is an 

1angle of 20-45°. between the aromatic and 
the ethylenic planes. In compound C the 
9onformer in which the C7-C8 and C9-0 

·1ouble bonds are trans to the C8-C9 bond 
: has an energy which is at least 0.7 kcal/mol 
iower · than the corresponding ·cis confo.rmer. 
T.he correlation time for molecular re­
orientation in _compound ·D is found to be 
(1.28 ± 0~20) x 10-'11 s. Using the 

------L 

L 

longitudinal, as well as the transverse ~ 
· relaxation rates in D, for the 14N-H coupling \____,-
. constants 1.n -this molecule is found: . 

I 

fig. 1 



JNA = ]0.95\ ± 0.07 Hz 

JNA = ]o.47] ± 0.09 Hz 

In the moment the ful-1 results are made suitable for publication.*) 

I 
Yours 

*) See also the thes1· s "St t d t · f ·1 · 1 · · d rue ure an mo ions o .m ecu es in 1qu1 s 
as determined by selective proton. relaxation time measurements", 
Delft, June 1975 by W.M.M.J. Bovee. 

1) T.N. Khazanovich and V. Yu. Zitserman, Molec. Phys. _g_J_, 65 (1971) 

202-6 
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Dr.Stefan Berger 
FACHBEREICH CHEMIE 

DER PHILIPP_S-UNIVERSITAT 
Marburg/Lahn 

355 Marburg/Lahn, den 

· · Lahnberge 

Ferrin.if (0 64 211 

Fachberelch Chemie 3550 Marburg/Lahn, Lahnberge 

- ·· Professor 

B. Shapiro 

TAMU NMR 

L 

, College of Science 

Texas A+ M University 

College Station, Texas, 77843 .J 

Dear Dr. Shapiro: 
I 
I 

The t.-Butyl-Group as ~Sensor Group 
! 
I 

Forced by y~u~ blue remi~der we \woui~ like to present some 
. . . 13 I 

preliminary results of C measurements- of a series of 
. . l) I 

substituted t. - butyl-benzenes . . •\ 

We define the chemical shift dif:ference between the quarternary 
. ·. .. 'i·. 

::r:o:r:::m f::d t::e e::::::n::r1::c :-:::: ::f:::s t ·:~b:t::b:::::ent. 

First we had to establis~ th~ t b e system works: in the table 

the chemical shift difference \~i~hin the t.-butyl group is given 

for a larg'e number of para subst f tuted t.-butyl benzen~s 2 ). 

Least squares analy sis shows a ..;_,. ~ry good Hammett type corr.elation 
. . ! . 

of these data, which is. not too f ommon for aliphatic carbon 

atoms 3 ). The few points for the. ? rtho compounds, however, deviate 
I . 

significantly from the order of the para series. After obtaining 

more points (currently at ' a rate .\ of 2 per week4 )) w:i.thin the 
. I 

ortho and meta series, · we hope · to establii:;h a theory which_ 

explains the difference in the b J nd polarization of the oitho · 

compounds. \ 
I 
I . 
I 

r:4~~ef 
i Stefan- Berger 
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l) VARIAN CFT-20, 1-molar CDC1 3 solutions, 
2 ) Some of the compounds have been already reported, cf. 

J.B.Stothers, c13 NMR Spectroscopy, Academic Press 1972 

and C. D. Schaeffer, J. J. Zuckermann and c. ·H. Yoder, J. Organo­

me t. Chem. 80, 29 (1974) 
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J) G.J.Martin, M.L.Ma~tin and S.Odiot, Org.Magn.Res. 1,2 .{1975) 
4 ) I am indebted to Michael Marsch for his valuable synthetic 

help. 

X 

N0 2 

c==N 

COOH 

COCH3 
COOEt 

J 

coo 

H 

Br 

Cl 

Phenyl 

OCOCH3 
F 

b) 

CH3 

t.-Butyl 

OH 

OCH3 
NH2 

N(CH~) 2 

0e c J . 

CJ\.?, 

c_ijJ-'c,-O-x 
GH 3 

nS [ppmJ 

6,88 

4.J5 

4.JO 

4.06 

J~98 

J.89 

J.J8 

J.J8 

J.21 

J.26 

J.17 

J.lJ 

J.02 

2.84 

2.8J 

2.71 

2.52 

2.46 

2.28 

2.18 

1.04 . 

a) . . 
in 

b) . 
· in 

CD30D as ·R-N=-Ne BF4 6 

D 2 0 
c). 

in DMSO-d6 

.6.S [ppmJ 

. 4. 99 

6.7J 

J.21 

4.21 

4.85 

5.02 

4.59 

4.64 
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GRIFFITH UNIVER.SiiTY 
Nathan, Brisbane, Queensland, 4111. Telephone (072) 46 7111 Telegrams Unigriff Brisbane. 

School of SdellCII 

Prof B.L. Shapiro, 
Department of Chemistry, • 
Texas Aandi ',M University, 
College Station, TEXAS ... 778843, 
U.S.A. 

, I 
i 
I 
; 

D.D./Lc 

_,,.......,_ 

~ -

19th J~n~, 1975. 

. . : 

T1 Errors on a Bruker HX-90 with a 1083 Computer. 
I 

I ; 
I 
i 
I 

Dear Prof Shapiro, I 
! 

We hav.e started an extensive pro6ramne of 1H, 15N. and 13C T 1, _studies 
on a variety of compounds and at an! early stage in these investigation 
it became apparent that the measure(! values of the T1 appeared in our 
experience, to be about 25% too shdrt. Thi~ error remained even though r~ 

great care was taken in setting -the: 90° pulse widths ( 17.5 µsec 90° ~ulse L 
for 13C) and other instrument para~eters. 

' . . i ' 
The error was finally tracked to a software fault. l~e have the NIC 

1083 computer ( cycle time 2 µsec 1
)' whereas we had been given software for 

use on the . BNC-12 computer ( cycle jtme 1~76 µsec). This meant the T values . 
typed in on the TTY were 0.8 of the values used by the instrument, giving 
the observed error. The fault is easfly corrected location 01520R is reset 
from 0144R to 01208• The T values /typed in· now corresponds to those . 
actually ased. 1 

I • 

We would recommend 
_doing any T1 studies . 

I . i 
other Bruk~~ ~sers to check this point out before 

! 
I . : I 

'i 

_ {'J' .. ~ l""i Yours 
sincerely, 

~- ~ 
D. Doddrell R. Bendall 

~ \_, . 
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R~PUBLIQUE FRANCAISE 

COMMISSARIAT A L'ENERGIE ATOMIQUE 

CENTR E D'ET UDES NUCLEAIRES DE GRENOBLE 
AVENUE DES MARTYRS 38 · GRENOBLE 

A.DRESSER LA CORRESPONDA!\ICI! 1 

BP 8ll CENTRE OE TR l 

TEL. (76) 117·4l·l1 

311041 GRENOBL E CEOJ!X 

Tl!l,.EX , ENERGAT GR E NO NO 32 .32 3 

C.E.A. - C.E.f'J . GRE f\!OBLE 
DRf · GI CH!MIE ORGMJ !QUE PiiYS!QUF. 

B. P. n° 8:, C'.::l""TRE !JE TF,t 

RfiFfiRBNCE A RAPP2LER 1 

G/ COP-75-347 /mj c 

Dear Dr. Shapiro, 

31P 

VOTffK R4P' 

'fOTR K L llTTJIB DU 

· Dr. SHAPIRO 
Department of Chemistry 
Texas A. and M. University 
College Station, Texas 77843 
U.S.A. 

GRENOBLE LE 30 mai 1975 

nm r of cyclopolyphosphines in nematic phases 

7 

. _J 

202-10 

Partial orientation of solutes in nematic liquid crystals is widely 

used to study molecular structure and chemical shielding 'anisotropy. As part of our 

stereochemical studies of phosphorus compounds, we have been investigating the 
31P nm r spectra of the cyclotetraphosphines ( (CF

3
P) 4 and (tBuP) 4 dissolved in 

liquid crystals. 

The experimep.tal and theoretical spectra of (tBuP) 4 are shown in the 

Figure. 

Three kinds of information can be obtained from such a study 

- The amplitude of the folding of the four membered ring (18° for (tBuP) 4 and 24° 

for (CF
3
P)

4 
). For this latter molecule, the result is in good agreement with X-ray 

data (PALENIK and DONOHUE, Acta Cryst., .!2_, 564, 1962). 

- The chemical shift anisotropy tcr ·= 
+141 ppm respectively for (tBuP) 4 and 

a - 0 xx + Gyy which are equal . to +167 ppm and 
zz 2 

(CF l) 4. 

- And finally the 1J(PP) nm r coupling which was not accessible from nm r spectra 

in isotropic liquid. One obtains 148.4 Hz for (tBuP) 4 and 100.6 Hz for (CF3P) 4. 

These small values ·as compared with the one ·measured in other cyclopolyphosphines of 

diphosphines suggest as previously noticed (ALBRAND and ROBERT, Chem. Connn., 1974, 

p. 644, and references cited therein), that a trans relationship of the phosphorus 

lone pair will cause a decrease in I 1J(PP) I. 

w~ \tv--l 
J.P. ALBRAND 

-✓~{ ' . :,___., 
\ .. 

. ' 
A. COGNE . 

Sincerely 
"') 

yours, 

ftj),V 
J.B. ROBERT 



- - --•-··· ·-- · --· - -

100 Hz 

1 

------ --~ - - --==~-=--~4(!_--- - ~- -- -.·--·--
1· 

50-~ 

r ""'-- ......--.... 

( ) · 
n 

( ) 

t.Bu t._Bu 

"P. p 

iJ 
. "' t.Bu , t.Bu 

_31p (1H] 

~l 
-- ----- ·-- - ---·· .. ~O _ - . P.P-~-

Ho - ➔ 

( ) 

N 
0 
N 
I _, 
_, 



!::. 

nmPLIFl!R 
R!S!RREII 

BROADBAND AMPLIFIERS 

for Laboratory Applications 

• E Ml Susceptibility Testing 

• Laser Modulation 

• Equipment Calibration 

• Biological Research 

• Broadband Communications 

· • NMR Spectroscopy 

• Driving Ultrasonic Transducers 

Amplifier Research's entire line of reliable broad­
band amplifiers features instantaneous bandwidth, 
no tuning _or band switching. Emitter-ballasted 
transistors, together with specially developed RF 
matching '.techniques, make the solid-state, low and 
medium power amplifiers the first commercially 
available units ideally suited for laboratory applica-

50A1,5 

100L 

30L 

tions. High power units employ solid-state low 
power stages to achieve maximum reliability and 
minimum size and weight. All Amplifier Research 
Broadband units are unconditionally stable and will 
operate without damage or shutdown under any mag­
nitude and phase of source and load VSWR. 

6HC 

10LA 



Equipment Specifications 

SERIES MODEL 
RF POWER 

FREQUENCY 
{WATTS) 

L 2L 1-250 MHz 2 
2LM1 5-300 MHz 

I 
2 

6LA 3-150 MHz 6 
10LA 1-110 MHz 10 

I 

10LB 120-220 MHz 10 
30L 1-250 MHz 30 
40L 1-240 MHz 

I 
40 

30LA 1-110 MHz 30 
SOLA 1-110MHz 50 

I 

SOLA 4-150 MHz 60 
100LA 1-110MHz 100 
100L 10 kHz~220 MHz 100 
100LM8 1-220 MHz 100 
100LM9 1-200 MHz 100 
500L 10 kHzL220 MHz 500 
500LM8 1-220 MHz 500 

I 
500LM9 1-200 MHz ·500 
1000L 10 kHz-220 MHz 1000 
1000LM8 1-220 MHz 1000 
1000LM9 1-200 MHz 1000 
1500LA 1-150 MHz 1500 

I 
5000LA 1-100 MHz 5000 

H 10HA 
I 

225-410 MHz 10 
10HB 300-500 MHz 10 
6 HC 400-700 MHz 6 

I A 1A70 · 1 100 Hz-70 MHz 
4A15 20 KHz -15 MHz 4 
40A12 20 KHz - 12 MHz a-lo 
50A15 20 KHz -15 MHz 50 
100A15 

I 
25 KHz - 15 MHz 100 

SPECIAL 0-SWITCH 
I . 

50 MHz, 65 W, RF Source 65 
PURPOSE DRIVER 

615 3-150 MHz, (OEM) 6 
I 

646 30-50 MHz, (OEM) 30 
661 3-150 MHz, (OEM) 6 
691 40-200 MHz, (0 EM) 3.5 

Custom Designs 
.. 

Amphf1er Research can provide the equ1pry1ent listed above m custom OEM packaging to meet 
your requirements. 

I 

0475-SM 

"' nmPL1F1e nesennc11 
I 

160 School House Road, Souderton, Pa. 18964 Telephone 215-723-8181 

Specifications subject to cha)zge without notice Printed In USA 



- Dr. B.L. Shapiro, 
Department of Chemistry, 

~ Texas A & M University, 
College Station, TX 77843, 
U.S.A. 

University of Nottingham 

Department of Chemistry 

UNIVERSITY PARK NOTTINGHAM NG7 2RD 

TEL NOTTINGHAM 56101 

10th June, 1975. 

Report on FT Instrument; selective 1H 

decoupling in 13c NMR 

Dear Dr. Shapiro, 

Our JEOL-PS-100-PFT spectrometer, interfabed with a 

NICOLET 1085 computer, has been operating for 2½ years. 

Originally chosen on performance and ease of use, the system 

has also proved reliable (downtime 4%; total spent on 

servicing and modifications: £240) . . Apart from an early 

programme fault in T1 plotting, problems have been few and 

minor. 

The system is fully occupied with problems in Organic 

Chemistry, . involving molecules of molecular weight 200-1200. 

Indeed, unless there is a chemical problem, users are 

discouraged from submitting series of compounds for deter­

mination of NMR parameters. Time-wise, 61% _ has been devoted 

to 13c, 35% to 1H. and 4% to 2n. Deuterium applications are 

limited by the low ratio of normal spectral width (10 p.p.m., 

150 Hz) to line width (0.8 Hz, c6n6). 15N work has only 

just got off the ground, thanks to pressure on 1H and 13c 
services. 

13 The choice of sample tube size for the C probe (8m.m., 

minimum volume 0.8 ml.) has proved fortunate. The majority 

of submitted samples are not available in quantities over 

100 mg and_ solubility is rarely a problem. Under these 

conditions, larger diameter sample tubes offer no benefit. 

202- 14 
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I Hitherto, carbon T values have proved of little value, 
. 1 

as the information deduced was nearly always available more 

" ... simply (and in less time) . from routine experiments of noise, 

off-resonance and selective depoupling. Selective 1H 

decoupling has proved invaluabli. e in the correlation .of 1H 
13 . . I, . , 2 . 

and C spectra. When operat1ng at a fixed lock ( D) ·· 

frequency, it is only necessary (for each deuterated solvent) 

to spend a couple of hours detbrmining the 1H frequency for 

complete de-coupling, at very low power, of the TMs · 13c 

signal i~ (say) a s6lution of ~t benzene (40%) fn CDC1 3 
containing TMS. · From many successful experiments, we know 

that the frequency thus deterJ ined .can be relied upon as a 

reference point for selective ~ecoupling of the vast majority 

of samples. I 

In the example, the a-cJ rbon atom of a proli~e residue 
I 

was identified in the 13c spec
1

trum of a peptide antibiotic 

containing over 60 carbon atoms and including 10 amino acids. 
! 
I 
I·, 

Yours 

1· 

Harold Booth 
I 

,,,,---- . 

L 

:: 
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Alta En ineerin 
• j • • 

allets. 
DEEl!SSDFll!S 

I . . I . . 

for Varian NMR spectrometers 

. . INTERNAL LOCK/SPIN DECOUPL~R . 
with new features to simplify operation · · i 
AE-361 (for use on EM-360) .................... $2250 
AE-601 (for use on T-60) · ........................ $2250 

·SINGLE SIDE BAND RECEIVER . 
improves signal to noise by a 
factor of_J21t also minimizes 
loss of signal to noise while 
decoupling. .· . 
AE-367 (receiver/transmitter for EM-360) ......... . 

AE'."607 (receiver for T-60) ..................... . 

FREQUENCYSYNTH~~ZER 
takes 42 MHz output from the rear • 
panel of the General Radio 1061 

sr50 
$750 

i 
I
'·: 

' . 

or 1062 Synthesizer and generates 
15.4 MHz for Deuterium lock on 
Varian XL-100. This is the new 
method described by Lew Cary of 
SRI at the 16th E.N.C. I 
AE-107 Synthesizer ......................... · · $475 

I 

I 
In addition to the products listed above, Alto Engineering I 

· . can design and manufacture special NMR accessories to your 
requirements. . . . . I I_ . 

Alto Engineering also performs prompt, expert service on -/ ·. 
Varian permanent magnet NMR spectrometers. We have ten 
years of experience with this !YPe of instrument. 

l ··; 

AE-601 (for use on T-60) 

For detailed information or quotations, please call or write: • 
Ron Paitich, Alto Engineering 
941 Sherwood Lane, Los Altos, Calif. 94022 
{415) 948-9053 · 

·. alto englnee,lng I . . . . . . . 
941 Sherwood Lane, Los Altos, Ca. 94022 (415) 948-9053 

I . . 
I 
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BP RESEARCH CENTRE 
SUNBURY-ON-THAMES 

MIDDLESEX 

ENGLAND 

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

FLUX STABILISER PROBIBM ON HX-90 SPECTROMETER 

Dear Professor Shapiro, 

June 2, 1975 

May we through the TAMU newsletter appeal to contributors for some 
assistance in overcoming an ins.trume.ntal problem which neither we nor 

. the manufacturer have been able to solve. It concerns the flux 
stabiliser on our HX-90 spectrometer which. 1 drops-out I on switching to 
field scan amplitudes greater than 150 1 on the sweep control. The 
fault is intermittent but at its worst can make the instrument 
'setting-up' procedure an exceedingly tedious and lengthy business. 
Needless to say we have tried all the bbvious remedies suggested by 
an examination of the circuit diagrams. Perhaps one of the TAMU 
newsletter readers has experienced the same problem and perchance has 

. I . 

found a solution to it. If they could write to us concerning the solution 
of this problem we should be most grateful. 

Yours . sincerely, 

---
S.A. KNIGHT 

Analytical . Branch 

202-18 
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TELEPHONE, 660 0522. 

Department. of Orgahic Chemistry 

m4~ lllnhttrsitg . of &g~utg 

IN REPLY PLEASE QUOTE, 

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

. N.S.W. 2006 

I 

~ .; i 
I. 
I 

June 4 , · 1975 . 

CONFORMATIONAL DEPENDENCE OF SUBSTIT
1
UENT EFFECTS ON THE CHEMICAL SHIFTS 

·. OF BENZYLIC PROTONS 

I . _Dear Barry, • 

In connection with another prd ject, Mr. · c.J. Fallick a graduate 
student in this Department, prepared a s ~ries of para-substituted di-tert. 
butylphenylmethanes (I)and showed that they adopt the conformation indicated 

· in the ground state, i.e., that·the benz~lic proton Ha is always essentially 
in the plane of the b~nzene ring. / · 

The transm~ssion of electronic effects -from the para position to 
I ' 

benzylic protons has been studied .by a number of authors and, in particular, 
Marc.us, Reynolds and ~illerl dealt with ,E_..'.substituted toluenes (II), while 
Fraser and co workers~ investigated, inter ' alia the dependence of .substituent 
effects on the chemickl shifts of benzyl.ilc ' protons in syst~ms (III) and (IV) 
and found a small but! significant confonJational effect, i.e., the chemical 
shift_s of HA and HB ih (III) and (IV) are not necessarily equally susceptible 

I • I 
to the changes of substituent X. Some calculations relevant to these dat~ 
were also rep·orted. 3 i · 1 

' 

I 

X 

CH'3 

Q 
X 

(11) 

I 

I 
I. 

X 

.· I 
I 
I' 
I 

I 

The plot ~f the chemical shift s of Ha in (I) against the chemical 
shifts of ·the identically substituted toluene (II) is shown in Fig. 1: it is a 
straight line with a correlation coefficient better than 0.99 and slope of 1.05. 
We conclude therefore that conformational effects are undetectably small or, 
in other terms, . that the charge density at the benzylic proton does not depend 

. ! . 
o~ the oriep.tation of the · benzylic C-H b?nd towards the benzene ring. 

I 
I 

I 

,.......___ 

L 

C 
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It is possible that the more significant effects observed by Fraser2 are 
connected with the presence of oxygen atoms at the benzylic carbon, i.e., 
they may be due to relative orientation of the benzylic C-H bonds with respect 
to the lone pairs. 

With best regards, 
Yours sincerely 

S. Sternhell 

(1) Marcus, Reynolds and Miller,~- 0rg. Chem., l!_, 1872(1966). (2) Fraser 
Gurudata, Reyes-Zamora and Swingle, Canad.~- Chem., 46, 1595(1968); Fraser 

202-20 

and Renaud, ibid., 49, 800(1971). (3) Dawson, Hamer and Reynolds, Canad. J. Chem., 
g, 39 (1974). 

1 = N02 i-,o 
I"\ OAc . c:. = 
3 = H 

4 = Cl 
i:; = Er . .., 

J. ·lio 
6 NHAe = 

7 = I 
8 = Ivie 

= OI/Ie ~'tr 9 
Co .?·SO 

10 = OH 

11 = NH2 

J.·30 J, ,50 
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Department of Chemistry The Florida State University 
Tallahassee, Florida 323016 

. June 5, 1975 

Dr. Bernard L. Shapiro 
Department of Chemi .stry 
Texas A & M University _ 
College Station, Texas · 77843 

I 

. i 

Title: 
I 

( l ) · Re q u es t f o r n e w 1 3 C 'ma t er i a l , s u g g es t i o n s ; ( 2 ) I n t r a 
versus Intermoleculaf Hy ~rogen Bonding in ortho-Chloro-
phenols ' 

I 
I 

Dear ·Barry: 

(1) The time has come to . update /the monograph ".Carbon-l3 Nuclear 
Magnetic Resonance For Organic Chemists (Wiley-Interscience, 1972) ~ 
I plan to re-write some of the t ~xt completely for the second edi­
tion, which should appear late in 1976. I am currently assembling 
materials for this second editio rl and would appreci~te receivirig 
prepfints or good qu~lity copies /of new 13c spectra for inclusion . 
in the book. Our .9..2tl ii once again .!.Q_ ~~up-to-date~ possi-
ble! . . I 

Also, if any of the TAMU-NMR 
content, corrections, etc. I I d be 
want the 2nd . edition to remain as 
to introduce some new topics. I 

readers have suggestions as to 
happy to see them. Although we 
a low lev~l approach we do plan 

1· 
{2) we · have recently examined several ortho and meta halogen sub-
stituted phenols as concentrated / solutes (in CCl4T,'ri the presence 
and absence of ·the paramagnetic relaxation reagent, Cr(acac)3. In 
these systems 13c T1 data obtain~d in the diamagneti~ solution~ 
probe intramolecular rotational diffusion while the T1 data · from 
the ~olutions containin~ Cr(acac) 3 monitor intermolecular hydrogen 
bonding from the phenolic OH to ~he chelate. Both types of data 
are functions of the level of association of the phenol molecules. 

The study has shown us that / meta chlorination of phenols in­
creases somewhat their tendency ifoassociate (presumably with · 
stronger H-bonds, a not uneipect~d result) .. Ortho chlorination, 
on the other hand, reduces the apility of a phenol to aggregate 
with other phenol molecules or t ~ hydrogen bond to basic sites on · 
Cr(acac)3 . Two mechanisms m,ght/ account fo-r this effect: (1) 
steri~ inhibition of intermolecular assbciation or (2) competition 
from intr~molecular hydrogen bonding between the ·phenolic hydrogen 
and the ortho chl~ri .ne. ' · 

L 

. .,......._,__ 

L 



On th~ basis of experiments performed-to-date mechanism (2) 
appears to dominate, however, mechanism (1) is clearly significant. 
For example comparisons among Q_-cresol, Q_-bromophenol, and Q_-chlo­
rophenol indicate that the Q_-chlorophenol is least associated fol­
lowed by ths bromo-compound and then o-cresol. 

A preprint describing this worl in detail will be forwarded on 
-request. 

My best regards. 

GCL/dlh 

:.-; ' ·. 

THE 17TH ENC WILL BE IN . 

BEAUTIFUL 
DOWNTOWN 

PITTSBURGH 

APRIL · 25 - APRIL 29, 1976! 
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Fisher Deuterated Solvents h~ve such outstanding isotopic 
and chemical purity, it's against their nature to make NMR 
spectrum contributions. j · · · 

The stingiest Fisher Deuter~ted Solvents have an 
unsurpassed 100.0 atom% deuterium- ideal for critical 
NMR work. Not one atoin of hydrogen is present to alter your 
spectrum. Seven commonly-11.~ed solve\lts are Fisher 
one-hundred-percenters: Acetone-ds; B€tnzene-ds, . 
Chloroform-ct; Deuterium Chloride (20% solution in D2O), 
Deuterium Oxide, Methyl Sulfoxide-ds, ·and Pyridine~ds. 
Their exceptional purity eliminates masking even in the most 
sensitive Fourier Transform systems. · 

. An additional 93 Fisher Detiterated Solvents are just a few 
atoms away from being the stingiest. Deuterium levels range 
from 99. 9 to 98 atom % . Use them when . the very highest 
level of sensitivity is unneces

1

sary. Or, when economy is 
necessary. i 

. Stringent Qu~iity Control . 

All FisherDeuterated Solven~s pass a .battery of stringent 
QC tests including infrared spectroscopy and NMR analyses, 
or else. Or else they never see a Fisher label. 

Fisher Deuterated Solvents', the stingy ones, are available 
at your local Fisher branch. Delivery, within days. 

Fisher Scientific Company 
. . ! . 

. i 

L 



THE UNIVERSITY OF BRITISH COLU MBIA 
2075 WESBROOK PLACE 

VANCOUVER, B.C., CANADA 

DEPARTMENT OF CHEM ISTRY 

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

V6T IW5 

June 16, 1975 

Noise Modulated Heteronuclear Decoupling 

Dear Barry, 

As you know we have made extensive use of both c.w., and noise-modul~ted, 
heteronuclear decoupling. Last year we 11 rediscovered 11 yet another of the 
several variants on the 11 noise-modulated 11 theme - again this variant was 
described in Richard Ernst's original, prescient paper (J. Chem. Phys., 
45, 3845 (1966)), but we had not previously appreciated its diagnostic 
utility. Basically it depends upon the introduction of a time dependent 
perturbation, from the noise modulated decoupler, into the transitions 
associated with the irradiated spins, which causes those transitions to 
behave as if they were ,"exchange broadened 11

• 

It is easie~t to illustrate this ~xperiment with reference to the attached 
figure, which shows lH n.m . r. spectra (HA-100) of 6-deoxy-6-fluoro-l ,2,3,4-
di-0-.i sopropyl i di ne-a-D-ga l actopyranose. 

Me 
l 

Me. 

Gi t-H l. ~ 

Me. 
The spectrum in f[J shows the normal spectrum and that in [1J the spectrum 
obtained with simultaneous irradiation at the 19F frequency using a modest 
(ca. 200Hz) noise modulation bandwidth . A careful comparison of the transi­
tion frequencies can lead to an assignment of both spectra, but even so the 
spectrum in A has some degeneracy. The spectrum in [TI was obtained by 
increasing the noise bandwidth to ca. 2KHz and decreasing the R.F . intensity 
by ca. 20 dB. Note that the transition of the protons which have a spin­
coupling with the fluoring (H-6, H-5) are now substantially broadened -
with the H-6 transitions essentially eliminated from the spectrum - whereas 
the ~ther resonance have their normal line-widths. 

202-24 
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Professor B. L. Shapiro 
I 

June 16, 1975 
I. 

. . 
We find this approach ·greatly facilitates the· assignment of the proton · 

-~pectra of organic molecules ·containing magnetic heteronuclei, and shall 
~ventually be submitting several papers ustng it. We find that these 
experiments are easily obtained by reducing the intensity of the decoupling 
field and/or by increasing the noise modulation bandwidth. 

With all .best regards, / . 

. . f 

0 

I 
Yours sincerely, 
I 

i 
I I 

I 
L. D. Hall 
I 

i' 

i. 
I 

-------L 
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DE PAR TM ENT OF CHEMISTRY 

THE UNIVERSITY OF GEORGIA ATHENS,. GEORGIA 30602 

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

Dear Barry: · 

-Malathion Mono-Acids 

I 

I 
June 6, 1975 
I 
I 

I'· 
I 

·•,A l 

During a recent investigaHo) of the hydrolysis products of malathion(!), 
we needed to uniquely determine the stru c!:tures of the two possible mono-acids (II . 
and 111). The mono-acids have been prevjously determined using proton NMR 
spectra. (1) However, the assignment wa~ based on very small, differences in . 
chemical shifts. The use of 13C spectra allows a relatively straightforward assign­
ment of the two isomers using two basic assumptions: (a) a carboxylic acid carbonyl 
carbon is further downfield than a corresponding ester carbonyl carbon; and (b) the 
coupling constant 3 J C-C-S-P is larger ·th,an 4 J C-C-C-S-P. Both of these 
assumptions appear to .be r,easonable base~ on previous data. (2) 

The 13C spectra of II and Ill d re similar with the following exceptions. · 
With one isomer, the low-field carbonyl )s a singlet whereas the high-field carbonyl 
is a doublet and with the other isomer, th'e low-field carbonyl is a doublet and the 
high-field carbonyl a ~angleL Usi~g off+ esonan~e decou_pling, known shift correlations 
and the above assumptions, the assignment of the isomers 1s as follows: 

CH3 
. I 
CH2 
I 

0 
I 

s C=O 
II I 

(CH30)zP-S- CH 
I 

54.3 CH2 
(J=4 .7) I 

C==O 
I 
0 
I 

CH2 
I 

CH3 

14. l 

62 .1 

170.0(J = 4.8) 

45.3(~3. l) 
I 

· 5.4 .6 
I 

37. 9 (J=3 .7) (J='f4 . 9) 
' . 

169.9 I. 
I. 
i 
1.1, 

61. l 

14.05 

lji 
0 5 ' II ';>O 

. (CH30)zP-S-CH 
I 

. CH . 
I 2 

C=O 
I 
0 
I 

H 

An equal opportunity/~ffinnative action employeT 
I . 

171 .6 

45 .5 (J=3 .7) 

38 .1 (J=3 .6) 

171 .6 



CH3 13.9 H 
r i 

CH2 62.3 0 
I I 

0 s C=O 175.5 (J=4. 9) 
I II I s C=O 169.8 (J=6 .0) (CH3hO P-S CH 45.0 J = (3 .2) 

II I I 
(CH3O)2P-S- CH 44.9 (J=3.1) 54.2 CH2 37.7 J=(3 .6) 

I l 
54 .3 CH2 37 .6 (J=4 .3) (J=4. 9) C=O 170 .0 

I I 
(J=5 .5) C=O 175.7 0 

I I 

OH CH2 61.4 
I 

CH3 14 .1 

II ·~ -isomer Ill a -isomer 

Coupling constants are ± 1.2 Hz. This assignment is consistent with the previous 
assignment based on proton spectra. (1) 

Sincerely yours, 

.f)~~, 
Richard H . Cox 

. Associate Professor 
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1 . P.R . Chen, W. P. Tucker and W. C. Dauterman, J. Agr. Food Chem., 17, 86 (1969). 

2. J. B. Stothers, "Carbon-13 NMR Spectroscopy, 11 Academic Press, N~w York, 1972. 
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Laboratorium Niederrad 

Universitcit Frankfurt am Main 

Prof. Dr. H . . Kessler 

Profess9r Bernard L. Shapiro 

· Department of Chemistry 

Texas A&M Universi~y 

College Station, Texas 77843 

Dear Dr. Shapiro: 

13 · 
C-NMR~Line Shape Studies as 

I 
Proof 

D-6 Frankfurt/M., June 6, 197 5 
Sandhofstr. 
Telefon: (0611) 6301 - 6033 

Postanschrift: 
Jlleodor-Stem-Kai 7 

of Mechanism of Exchange 

L 

a-Tripiperideine l 
caused by nitrogen 

I 
shows a f1u1xional behaviour in its 13c-NMR spectra 

inversion/r;ing inversion 1 ) • The apparent 
• I • 

c 3~symmetry (5 lines) at room temperature 
. 0 

chi nge~ to C~-symmetry below about -40 c;:_'-
·_ (15 lines). Two mechanisms can be takenL 

inJ o account for the observed rate · 
I 

pr9cess: 
I 

I . 
1. A symmetric (c 3-symmetry) ~ntermediate is involved :. The probabili-

ty to interconvert conformition A into conformation C is egual to 
. . ' 

the intercoriversion 6f A i d to B. The mo~t probabie intermediate 

for such a process is the conformation with three axial lone 
I 

pairs (X), (Scheme 1). 

I 
2. The rearrangement is asymmetric _ (A interconverts faster into one 

, I . 
_ of the other two conformations). -This mechanism fits with the , 

I . . 

ihterconv~rsion without any interm~diate (retention of c 1-

synimetry)· or more probable i through an intermediate conformation 

with ·only one aXial •ione pt ir. · . · · · · 

The line shape studies of the ; tert. a-carbon - (figure 1) show · that 

only the random exchange (mechanism 1) fits the results. 

I L 

./// l Yo
11

urs sincerely, 

U·~~ .c ii~ 
,... l"7.: ----'ft'\~?'\?"\ 



1) H. Kessler, H. Mohrle and G. Zimmermann, to be published. 

Deta~1s· will be given in the paper. 

Scheme -1 
A 

' ' 
~ 

( C1) 

1l 

Conformational Exchange of a-Tripiperideine. 

random exchange 
A 

H 
X 

C~ -~~B 

one way exchange 

A 

I\ 
C-B· 

Figure 1: 13c-DNMR-Spectra of a-Tripiperideine (a-Carbons). 

202-30 



202-31 -

You can update a T-60 for 13C 
.measurements at a fraction of ttie 
cost of a new, dedicated system 
with the Nicolet TT-7 pulsed FT 
nmr accessory. The sensitivity pro­
vided by this · combined_ system is · 
comparable to that of instruments 
specifically designed for 13C _ spec­
troscopy. Features offered with the 
TT-7/T-60 combination include: 
ii 13C spectra on 50 mg samples in 
15 minutes; ■ 6.5 mm sample size; 
■ no lock material required (expen- · 
sive deuterated solvents are not re­
qui red); ■ long-term runs of 12 

_ hours or more are made possible 
through computer peak registration 
techniques which compensate for _ 
field drifts; ■ decoupling accessory 
for sel_ective proton · decoupling, 
noise decoupling, . and · gated de­
coupling; ■ expandable to 16K 
transform size; ■ optional T 1 (re­
laxation time) measurements un­
attended - using multi-pulse · inver­
sion recovery techniques. · · 

Signal input, accum_ulated free 
induction decays, or _ transformed · 
spectra can be ·displayed . on the 
TT-7's cathode ray tube for visual 
monitoring. The _spectra can be 
plotted using the T~60 recorder and 
digital integration of spectra can _ · 
be viewed or plotted as well. 

The TT-7's ease of use is incom­
parable. Not only will it provide in- . 
creased sensitivity and/or sample 
throughput of yourT-60, but it will 
also provide an excellent _Fourier 
transform training facility. The basic 
TT-7 system will provide computer · 
calculations of theoretical ·. nmr 
spectra of up to six spins. -

Phone or write· today for more de-
tailed information. 

NICOLET 
TECHNOLOGY --
CORPORATION 

145 East Dana Str~et · 
Mountain View, California 94041 
Phone: 415/969-2076 
(formerly Transform Technology Inc.) 

WIOC -~ 0n'KT 

Vl:CTJIII.N AWU1\JOC 

IN'TtQRAL AWUTUDI: 

n;::;:IIJCOUT 
LU.&.: m".:\'m. 

c, 
140.87 

5P£Cffl\.M AMPLnVOE 

1"1"1:CAAL MPL~ 

n=11tolll 
LU.&.:l~=OI 

T,ransform your 
T■-6q for 13C spectra 

With ·a Nicolet 
llf7 pulsed FT 

:· system. -

Cu Cn 
58.IIO, r 58.38 I 

c, 
50.34 

i . 

c. 
c,. 

42.42· 

Cu C 
39.81 37.~1 

Cr c, 
3202 

14HOUR RUN 

u C 

c, 28.28 j 22.78 
Cu . /: Cn 

38.94 3~.33 
c,. 

35.94 

Cu 24\.3( ;!_;8 · 

Cu Cu . 
31.78 Cit 21.21 18.92 

28.07 
011 

Cu 
11.k c., 

38.55 

CHCI, 
77.28 

c, 
71.76 

Cu Hl.'3 
. 22.81 . 

SW• 2500Hz 
4K 1.1.d. LB • 1.0Hz 
AT •0.8182HC, P0•0,1808Hc 
PW• 12 UNO 
4~7 blocks or 100 acq'a. 

14.01.Q ,_.. 
. . • SNC'111UM NO. •••• ••• . . . . .• . .... • .•. . .• •. •• .•• 

17 MIN. RUN 

SW• ·2so0Hz 
4K t.l .d. !-B • 1 .5Hz 
AT • 0 .8192 PO • 0.180818c 
PW • 15 UNC (45•) 

· 1 o blocks ol 100 acq•,. 
14.IKOMIM 

Sf'l:cnlUM "°"······ ......................... . 

---------.._ 

L 



NORTHWESTERN UNIVERSITY 

EVANSTON, ILLINOIS 60201 

DEPARTMENT OF CHEMISTRY 

Professor Bernard L. Shapiro 
· ··· Department of Chemistry 

Texas A & M University 
College Station, Texas 77843 

Dear Barry: 

June 11, 1975 

The axial/ equatorial ratio for molecules of the type: 
CH3 I 

/----!VI~· -- ~ 
~ . ~_,,,, CH3 
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where Mis a Group V element, has been of interest for some time. When 
M = N, the equilibrium is far on the equatorial side (-6G0 > 1. 4 kcal/ mol, 
i.e., >90% equatorial at room temperature), as has oniy recently been 
demonstrated conclusively (Eliel, Robinson). Thus the earlier dipole moment 
results appear to be in error. For M = P, Quin and Featherman found that 
-6G0 = 0. 12 (2/ 1 equatorial preference) at -110° and -0. 35 kcal/mol (axial 
preference) at room temperature. · · 

We have now looked at the next member of the series (M=As) and 
have

0
foun~ that there i~ no conformational preference (6G'"' = 0, 

0
K= 1. 9) at 

-140 • Rmg reversal 1s slow on the nmr time scale (Tc= -140 ), 6G = 
6. 8 kcal/ mol), and separate resonances can be observed for both isomers 
below -140° at 270 MHz, using a S-deuterated derivative. A complete 
lineshape analysis is in progress. 

Theory has not yet produced a clearcut explanation for the decreased 
equatorial preference by methyl in the series N, P, As. Possible reasons 
include increased attractive 1, 3 axial-axial interactions and greater ease of 
bending away from the ring in the axial conformation. It is noteworthy that 
the As system does not exhibit a net enthalpic ~reference for the axial 
conformation. The series N, P, As has a -6G that dwindles to nothing. 
This result suggests that attractive interactions may not be the critical 
phenomenon. In this context, the series CHCH3 , SiHCH3 , GeHCH3 (for 
M-CH3 above) would be of interest. 

Lambert 

JBL/kp 

Title: .. 1".'Methylarsenane 
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 
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BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIECO • ~AN FRANCISCO SANTA BARBARA • SANTA CRUZ -~ -. 

SCHOOL OF PHARMACY 
DEPARTMENT OF PHARMACEUTICAL CHEMISTRY 

Professor Bernard L. Shapiro · 
Department of Chemistry 
Texas A & M Un ivers lty 
College Station; Texas 77843 

. SAN FRANCISCO, CALIFORNIA 94143 

June 9, 1975 

Title: Creatine Kinase ADP NOE/Poly .mine Self-Diffusion Coefficients 

_Dear Barry: 

Our initia:I work showing the utiLity ·of .nuclear Overhauser effect measurement for 
the study of enzyme structure~function relbtionships, in particular exposing the 
mechanistic role of a lysine at the active !site of creatine kinase ( I), have been 
continued on the HXS-36O at Stanford. Whereas the previous studies involved 
measurement of the NOE of formate in the t t ansition state analog complex with 

·creatine kinase, the present inve?tigation l entails NOE measurementsof the . H2 and 
H8 protons of ADP in various creatine kinase complexes. As shown in the figure 
on the next page, an NOE is obtained for the H2 proton of ADP in the abortive , 
comp I ex, CK-ADP-Mg ( 11 )-creat i ne, implying I that protons from the enzyme _which _ 
resonate in the "methyl" region are in close proximity to the ADP H2 proton 

in the complex. TheH8_~rot~n ~f ADP d~e~ l no~ exhibit an NOE. - . . 

We have also found a medical science appl 1cat1on for our pulsed gradient FT 
measurement of self-diffusion coefficients j (2). Vic Levin ·of the Neurology 
Department here at UCSF is interested in s~udying the rate of diffusion and 
capillary transport of certain polyamines }"~ich shc:M up in the cerebrospinal 
fluid of patients with brain tumors. _ For his work, it.was necessary to have 

- v~ I ues for th7 self-diffusion coeff id entsi fo~ the. po lyami nes. Th r'?ugh the 
kind cooperation of George McDonald at the

1 

Un1vers1ty of Pennsylvan1c1 _who 
ran the spectra for us, we were ab I e to call cu I ate D for some compounds. For 
example, D for putrescine and spermidine in aqueous solution at 37°C are 
3.3 ± 0,8 x 10-5 and 2.2 ± 0.4 X 10-5 crn2/lsec, respectively. . 

We hope that our next -c~munication to th J TAMUNMR newsletter wil I emanate 
from work on "our own" FT NMR i nstrument\i) hich was just funded by NIH. 

Sincerely yours, 

~ 
Thomas L. James 
Assistant Professor of Chemistry 
and Pharmaceutical Chemistry 

( I) T.L. James and M. Cohn, J. Biol. Chem:, 249, 2599 ( 1974). 
I -(2) T.L. J_ames and G.G. McDonald, J. Mag. Reson., _I_I, 58 ( 1973) 

TLJ :de 

\__., 
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University of Salford 

Salford M6 4WT 

Department-of Chemistry 

and Applied Chemistry 

Telephone 061-736 5843 
· Telex 668680 (Univ Salford) 

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

. U.S.A. 

Dear Dr_, Shapiro, 

10th June 1975 

Exchange between trimethy tin h,alides in solution 

I 
I 

The pmr spe~tra of binary lmixtures_ of trimethyltin halides in 
·.·solution -clearly show. that ,facile ha.logen exchange takes place 

on the nmr Hine-scale. ~e rate of ·exchange_is _!:oo fast to observe 
· decoalescence · cif the single resonance for Cl /Br mixtures· but 
this is accessible for Cl-l /I- and Br - /I- mixtures by dilution of 
the sample or by lowering the temperature.-

. . 
. . · 1 .. 
Recently Chan and Reeves concluded that ionization of the methyltin 
halide was an essential. p . ~requisite· for . halogen exchange but in 
anothe2_. s~udy :·~-~ . the·· samej sy~te~ in. the same solvent,. Peregudov • 
et al. argued that such fn ion,ization was untenable in an aprotic 
solvent like toluen,e and proposed that the exchange mechanism was 
an associative one involving a 5- coordinate bridged intermediate. 

Meanwhile, Brian Glasberg was looking at these exchange systems in 
CDC13 and CH C12 solution so we hoped that the change in solvent 
would solve the problem. He determined the activation parameters 
showri in the Table using a total l _ine-shape analysis. 

The large ·negative values fo: l!.S'f 1e:tPlain ~hy no 
._ .. species 'is observable but .this l!.S is con~istent 
·- mechanism 

transition state 
with the associative 

.. · . . . + 
Me_ 

3
sn:X ~ -- Me Sn ~ . 3 

- · + Xi : . 
I 1e 

Yi - - - - - Sn - - - - - X 
/"'-"Me Me 

if the latter process is the rate determining step. 

+ y 

The influence of the.so~ 
1
ent on t~e rate is not expecte~ to be very 

marked for the associati~e mechanism but the conc~ntration of halide ~ 
ion in .solution is expected to increase with the permittivity of the 
medium thus increasing · t , e_ rate _in · tq.e dissociative case. 

Out . results tend . to supp_ort the .latter mechanism and are now · in 
press in ~J. · Chem·. · Soc. DJ lton • 

. Yours sincerely·, 

0~A. d-etotrA. -. 
J • . A • . LADD 

1. . Chan & Reeves, Inorg. Chem., 12 (19)3) 1704. 
2 Peregudov et al., Zh l ObshcheY-:khifuii, 42 (1972) 2194. • . I 

~ 
\__, 
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System ·solvent 

Cl/I toluene b 

Cl/I methylene dichloride 

Cl/I chlrorforrrrd 

Br/I. methylene dichloride 

Br/I chloroforrrrd 

) 

Table 1. Arrhenius and Eyring Activation Parameters for the Exchangesa 

Total halide Temperature Ea 
concentration range 

mol 1 
-1 

K 
-1 

kJ mol . 1 

0.3 203.2-303.2 9.5 ±0.4 

0.2146 215.0-305.5 17 . 1 ±0.3 

0.2502 199.0-300.9 12.03-,±.0.4 

0.2500 207.0-303.0 16.o ±o.3 

0.3100 214;5-300.0 10.5 ± 0.8 

. 
(a) Errors quoted are least squares errors. 

(b) Values computed from data of ref. 3. 

A t,,H'F 

-1 
kJ mol 1 

8.54 X 10 3 7.5 ±0.4 

4.05 X 10 6 14.9 ±o.3 

2.87 X 10 5 10.ll±0.08 

l.llxlO 6 15.97±0.04 

4.77xl0 4 11.04 ±0.04 

.J. 
t,,Sr 

-1 
J mol 1 

-171 ± 2 

-120 ± 1 

-141 ± 1 

-121 ± 1 

...:143 ± 1 

) 

t,,G'f 

-1 
kJ mol 1 

58.3 :.!.0.2 

50.5 ±0;2 

52.12 .±0.04 

51.96 .±0.03 

53.80±..0.02 

N 
0 
N 
I 
w 
0) 



202-37 I 
.· .. ' . ·: 

ational Institute for Medical Research 
The Ridgeway, Mill Hill 
London NW7 1 AA 

Medical Research Council 
telegrams Natinmed LondonNW7 
telex 922666(Na.tinmed London) 
telephone 01-959 3666 

reference 18th June , 197 5. · 

NADPH and NAoP+ Binding t L.casei Dihydrofolate 
Reducthse 

Dear Barry, 

We are involved in studie;3 of · ligand binding to dihydrofqlate 
reductase (M~Wt.17,800) an enzyme which catalyses the NADPH-linked 

• • . . I -
reduction of dihydrofolate to tetrahydrofolate. Recently we have 
been looking a.t the 3lp . s~ec~r-~ :,C?f ~~e tightly· boun¢1 ... _c?enzyme-ei:izyme 
(1:1) complexe~ • . TO -~~ r :s':1:_rpri~e._~af 40.~ MHz we observed . re~a~i~~ly 
nar:row absorption bands which allowed us to measure, for the first> 
time, coupling constants in a ligan6 -st~ongly bound to an enzyme. 

. - I - . 
· The 2 • -phosphate signal ·i ~ shifted downfield on binding 

and its bound shift is pH independeh t over the range pH 4;5 to 7.5. 
Its chemical shift is the same _in b pth the NADP+ and the . NAbPH complex 
and its . low field value indicates that it is binding in its dianionic 
form to a positively charged group [ n the enzyme. For NADPH the 
two pyroph~sphate i:iuclei have accidr ntally _the same chemi~al shift in 
free ~olution but in ~he compleX; thf Y show marked i:ion-equivalence. 
Thus in the proton noise decoupled 31 P spectrum (Fig. lb) they appear 
as an AB quartet · (J31. 31 = 20.8 Hz-). In the single resonance 3lp 

P-0- P . · 
spectrum (Fig. le) it is obvious that the pyrophosphate phosphorus 
nuclei are coupling to different . ex1ten:ts to their . 5 'CH2 protons. 

· From spectrum. s~mula!ion. -~~udi~s· 'weJ··can estimate 'the ranges of . . 
J 3 1 1 vicinal coupling constants for the two phosphorus nuclei 

P-0-C- H· - I . · ·_ 
and thus obtain information about the C5'-05 1 torsion angles in the 
complex. One of the torsion angles! is found to change when the 
coenzyme binds to dihydrofolate · reductase. _ · . 

- we · are ~xtending these ~ j udies . to investigate the effects 
of inhibitor binding to dihydrofolJ te ·re~uctase on .coenzyme 
conformation and also to examine c ~enzyme binding to other 
dehydrogenases. . 1 · 

we are grateful· to ors. D.G. Gadian and R.E. Richards 
(Oxford) and. R.K. Harris - (East · Ang~ia) for ·. allowing us to ·use their 
3lp facilities~ . . . . I.. 

1

_· · 

· Yours sincere y, 

_· J. Feeney, Be'rry Birdsall, 
I . -· 

G.C.K . Roberts and A.S.V. Burgen. 
I 
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Dear Barry: 

I 
I 

UNITED ST~TES 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
I 

PITTSBURGH .ENERGY RESEARCH CENTER . I 
4800 FORBES t VENUE 

PITTSBURGH, PENNSYLVANIA 15213 

June 19; J75 . . 

' On ' January 19, 1975 , : the: P_ittsb:urgh . Energy Researcli Center became part of the Energy 
Research and Development' Administration (ERDA)1 thus, our new letterhead (HopE!fully, 
the blue will reproduce!)~ 

We have recently canpleted a 
1 .":. : • • : ' • • : 1 : 13 . . 

STUDY OF CARBOO DISULFIDE .- EXTRACTS ;OF . COAL BY .H . and C NMR SPECTRCMETRY. 

Representativ~ · 13~-s~~ctra -~i \ wo of the e jlfacts 
are shown at the right. These are "coupled" spectra _ 
obtained on Joe Dadok's correlation spectrdmeter · 
at Mellon Institute. NMR intensity data f dr the 
extracts investigated are given ·below: 

Aromatic H ~anati~ C " 

Coal Total H Total C 

Adaville 0.15 0.44 · 
' Pittsburgh • ~27· ,-~62 · 
Powellton .29 .61 
Lower Banner - .29 .64 
Pocahontas No. 3 .53 .81 
Pocahontas No. 4 .so • 78 

Canplementary us~ of :int~~ity··dati £ran·:' R of .' 
the two nuclei in conjunction with the eleJ ental 
analysis of the extracts 'allowed estimates lto be 
made for the average size of the condensed aromatic 
ring systems and the extent of substitution on the 

Pocohontos No 3 cool 

Pillsbutgh cOol 

50 100 150 200 

CHEMICAL SHIFT, ppm ft ~m CSt 

62 .B MHz "c """ spectra of corbon disul f ide utrocts o! cool. rings. . , · I 
Two other items: (1) Tom Link, formerly of M.ellon 
staff. (2) We have an XL-100 on order. 

Institute recently joined our 

Sincerely yours, 

-lf»h . 
H. L. Retcofsky :(f~ .K • . Schweighardt, .Tom Link, and R. A. Friedel) .. ·. . ' ' . . . 

.----... 
L 

,,--...,._ 

L -



DEPARTMENT OF HEAL TH , EDUCATION , AND WELFARE 

PUBLIC HEA L TH SERVICE 

N AT IONAL INSTI TUTES OF HEAL T H 

B ETHESDA , MAR Y L A ND 20014 

Building 2, Room B2-02 

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

Subject: Varian T-1 Special 

Dear Dr. Shapiro: 

June 18, 1975 
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For some time people in our Lab have used the Varian Experimental T-1 
program on our HR220, equipped with Varian FT . (30109-M T-1 Research Special) 

Also; some of the users have complained about an occasional discrepancy 
in the result of a sequential T-1 run. Every now and then a spectrum would 
have a phase different from all the others, and even with the phase corrected 
the amplitude appeared off. 

The problems repor~ed seemed to be confined to relatively strong signals 
requiring few transients. (NT=5-50) 

The reason for this problem turned out to be an occasional shift in the 
data table by one data point , due to an erroneous data point being picked up 

,,,..____ at the beginning of the data table. This occurred because the A/D converter 
is not stopped properly before it gets restarted for a new FID. 

r\ 

By running a short test program, we found that an EXC3 command should be 
issued to the A/D to stop any operation including the timer. Then the Buffer 
can be cleared, the timer restarted and the A/D set on its way for the new 
FID with the first data point conversion after the timer has run down the 
first time. 

The present modification is a quick fix to get things going. We dropped 
the alfa-timer (Acquisition delay) to make room for the stop command. 

At some later date we would like to make the alfa-timer a parameter that 
can be entered at will. 

Location Before After 
2H5 10230 LDA ALFA 100360 EXC ESTP 

46 5311 DAR 10352 LDA VTIM 
47 . 1002 JAP '*-1 103160 OAR, TIMR 
50 2146 5000 NOP 
51 10352 LDA VTIM 5000 NOP 
52 103160 OAR TIMR 5000 NOP 
53 100260 EXC EESA 100260 EXC, EESA 
54 102560 CIA , VADC 102560 CIA , VADC 
55 100261 EXC MUXS 100261 EXC MUXS 
56 1000 JMP REDY 1000 JMP REDY 
57 2172 2172 

Please credit this contribution to Dr. E. D. Becker's subscription. 

Sincerely yours, ~ , ~ _ _ 
/( . Xc,.1:1,;udc,,v, 

RGT:ell Rolf G. Tschudin 
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Dr. A. Steigel 

Institut fiir Organische Chemie 
der Universitiit Diisseldorf 

Direktor: Professor Dr.L.Birkofer 

Professor B, L. Shapiro 
·. D .epartment of Chemistry 
Texas A+M University 
College Station, Texas 77843 
U .. S .A. 

Dear Dr. Shapiro: 

4 Diisseidorf,den June 20, 1975 
Universitiitsstrafie 1 

. Fernsprecher 311-2298/99 • 

SOLVATION AND .HYDROGEN BONPING .ST:JDIED BY 
13

c-Tl MEASUJ::tE~ . 
ME.NTS • · . . . . 

Setting up a new XL- JOO with a VDM 620/L.:. 100 computer .1 am not yet 
able to report on studies from my . bew location. The computer is giving 
me and the service men from VariJn, GmbH, Darmstadt, a hard time: 
although the m~intenance te.st progri ms cannot detect any error, . :it happens 
regularly that, while in the sense lbop of a program to wait for new · 
commands; the instructions in the ]oop are suddenly · changed. Sometimes 

the ~o~puter even refuses • to store l the inst~ cHons of • the bootstrap,. . . 

For this reason I have ' to resort to a descript10n of two studies, which 
I had the plea.sure to perform toget er wi.th Dr. George Levy and Dr. 
Tadeusz H<?lak at the Florida State University. Both of these investigations 
have been submitted for publication 

. . . 

1) Carbon . relaiation beha.vfour of a,minobiphenyls in different solvents 

As in the case of aniline (Levy, c l rgiolil Anet JACS 95 1527 (1973)) 
the anisotropic· overall motion of 4-/1 aminobiphenyl - pref erred rotation 
around · the ~ 2 symmetry axi~ - ~s _E;nhanced_ in acidic sol_ve~ts. While in 
~Cl4 th~ ratio T :1(2, 3)/T 1{~1

) is. sim~lar t~ biphenyl. ( 1. 9)
1 

it_ is . 2. 6 an
0
d 3. 2 

m acetic and trifluoroacetic a.cid rTspechvely. · An mterestmg effect is 
revealed by comparing the '.T 

1 
values for C-21, 31

. with C-2J 3: one gene­
rally observes ratios greater· than :o,ne.; the biggest ratio for CH

3
CO

2
H 

(1. 45)J the smallest .one for CF CCD H as ,·solvent (1. 03). For alI otlier 
studied· solvents · (<:Cl , Cl C=CC1

2
J ?cH

3
OH) as well as for the trifluoro-

acetate_ dissolv~d- in . ~~30~ .the. ra.~io ~s between 1. 1 and l. 2 ~ We attri- · 
bute this behaviour to an mternal motion of the two phenyl rmgs around the 
C .· axis 

I 
the· motion of the substitt 1ted ring . being . rrri.r~ hindered by the . 

so1vent . cage around the amine arid ammonium group. In the case of CF 3co2H 
it seems re::::i.sonable to assume the unsubstituted ring to be also strongly .~ 
sol va ted. f hydrogen bonding). L 



For 3- 2minobiphenyl the · situation is more complex dn e to lack of 
symmetry . Nevertheles!: it is possible to simvlate the T data by 
assuming two preferred rotations J . i.- e . . armind the bipheriyl axis and 
armind a.n axis through C- 3 an:d C ~ 6 of the substituted ring, 

2) Hydrogen bonding of chlorinated phenols 

202-42 

13
C-T 

1 
data can be used to distinguish between intra- 2.nd intermole­

cular hydrogen bonding beca11se higher aggregation shortens T values, 
Th11s in the case of chlorinated phenols (2M in CC1

4
1 the T / 

1
s fo.r 

phenols without ortho-chlorines are abovt half as large as for o-chloro-- .." 
phenols . which 8. re 1.1ndergoing intra.molecnlar hydrogen bonding. 

Addition of paramagnetic C r 1acac) 31 known to be a proton acceptor 
changes the sit11ation.

1 
$n thi~ case electron-nuclear dipole-dipole inter­

actions dominate the · C-T 
1
• s. Using the T 

1 
values for the . "inert" 

solvent CC1
4 

and perfo·rming competition experiments !chlorinated 
phenols with phenol or 2 6-dimethylphenol \ we have been able to obtain 
information about the ~Hfferent factors governin·g the hydrogen bonding . 

Sincerely yours 

!½ lM /~n~ f v . . -( 
IA Steigel\ 
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DEPAI.TMENT DF PHYSICS 

T HE UNIVERSITY CF" NEW B RUNSWICK 

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

Dear Barry; 

FREDERICTON, N.B. 

Canada 

Thank you for your blue reminder. 

RADIATION FEEDBACK. 

June 19, 1975. 

In our last contribution (195-12) we discussed a classification of 
radiation damping effects based. on the value of the radiation-damping 
time-constant in relation ·to T2 and to the electrical circuit time~con­
stant. We showed some line narrowing effects resulting from weak · 
negative "damping", and we now have some spectra taken with radiation 
feedback in phase-quadrature relative to the stimulating radiation. 

Radiation "damping" originates from a feedbac.k mechanism that returns 
to the sample part of the radiation emitted from the sample. In NMR, 
this mechanism normally operates via the tuned receiver coil: The 
voltage induced in this coil by the precessing magnetization causes a 
current to flow which generates a magnetic field acting back on the 
sample. There are several phase angles involved in this process: The 
x-y magnetization lags the stimula~ing H1 by 90° on resonance and the 
induced voltage is in quadrature with the magnetization, but the current 
in the tuned receiver coil is in phase with the induced voltage. The 
reaction field is then 180° out of phase with the stimulating H1 fie.ld, 
and this results in line broadening for strong resona~ces: H1 is opposed 
most. at the peak of a resonance, the peak height is reduced and the 
line appears broadened. Connecting the receiver coil through an 
electronic amplifier to the transmitter coil makes it possible . to over­
come this mechanism and to generate a feedback field in-phase with the 
stimulating H1 field, and ·this gives the line narrowing reported earlier. 

By the same electronic means, it is also possible to generate a 
feedback field in phase quadrature to the stimulating H1 field at 
resonance. This scheme leaves the line width unchanged but it shifts 
the line frequency to higher or lower values depending on whether the 
phase angle is +90° or -90°. The amount of the frequency shift depends 
on the feedback gain as shown below in the upper row A-D of H1 field­
sweep spectra from a degassed sample of neat TMS. Spectrum A is without 
additional electronic feedback, the two satellites arise from couplin~ 
with the si29 isotope of 4.7% abundance and spin 1/2 with J = 6.88 Hz 
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Prof. B. L. Shapiro 

giving a frequency scale for the spectra. The main line is broadened 
by · the normal radiation damping mechlanism and, for this reason, neither 
peak heights nor areas correspond tol1 'the isotope ratio. Spectra B-D 
are from the same .sample with increasing frequency shift of the main 

· line by means of electronic . radiatidn'-feedback in quadrature-phase. 
·· ····The satellite lines are too weak to be affected directly by feedback of 

their own radiation, but they are s~rongly influenced by the main line , 
especially when the main line is sh~fted on top of one of the satellites 
as in spectrum C. Trace Dshows thJ ma.in line -shifted to just beyond 
the r _i _ght• hand · satellite·; . . 

Turning now to the lower figure, trace B shows the main line 
(noisy) shifted still farther to th7 right with more feedback gain. On 
the left is the unperturbed spectrum, the feedba_ck loop was closed near 
the middle . of trace B where the traJsient appears, and the shifted line 
w~s tr~ced: ·in b_oth · __ d~reC:ti9ns: _; : The j1ine _ shapes f9r the two; scan . 
d1.rect1.ons · do not ·quitecoincide _1;:>e9ause _of the time delay 1n the recor­
der filter. · Trace B (and also all traces .in the upper row) was taken 
with a weak H1 to avoid saturation df the resonance. Traces C; D, E 
in the lower part show what happens !when H1 is increased and saturation 
sets in: The two sweep directions no longer coincide because discon­
tinuities appear in -the .line shape dnd a hysteresis effect becomes 

. . • . I . 
apparent. .An explanation is offered in graph A. The line shape . is 
slanted .. towards the unperturbed resdnance frequency because · saturation 
at the peak reduces the z-magnetizafion and qecreases the feedback 

. shift (as for a we~ker resonance). IT~e line shape curve is_unstab~e in 
· the "foldover" . region, and the trace Jumps where the slope is vertical • 
. as . is indicated · ~ith ·the dashed ,,unJs:. The upward jump occurs when the 
line is scanned from left to -right, lthe downward jump for the opposite 
sweep direction, and this gives the hys_teresis as in trace E. More 
details on these and other radiation feedback ·effects will be published 
in the Journal of Magnetic ResonancJ toward the end of the year. 

. . . . -· . -· -I . . . 

. . .• <, ; ' . .. ' 'POSTOOCTOW\I, POSITION: 

. ~ I 
.We expect to have a -postdoctoral teaching position available for 

. I • 

this year or next, and I would be pleased to hear from interested 
recent physics .Ph.D.'s. 

RK/vmrn 

Sincerely yours, 

R. Kaiser 
Professor 
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Hunter College 
OF THE CITY UNIVERSITY OF NEW YORK I 695 PARK AVENUE, NEW Y RK, N.Y. 10021 I DEPARTMENT OF CHEMISTRY 

(212) 380-2351 

: ·· · ··· 

2S June :1975 

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

Dear •Bari:y: 
., ·., 

, 

Title(s): 13c Spectra of Hordenine and Arecoline; Postdoctoral Positions 
Available; Research Associate Position Available. 

- I . - - . 

While your pink slip is not as shattering as those some either New York 
City employees have been receiving, it's nonetheless serving its purpose. 

. . I . 
. We hope our subscription will be maintained. . 
· · · We have been looking at 15N cherilical · shifts of several series of alk­
aloids and _model compounds, and of c?urse attempt to .correlate results · 
with otherspectroscopic data. · Our literature perusal revealed that 

. I . 

the carbon spectra of a number of alfaloids, probably fo13good reason, have 
not been determined, so while our JEOL PS-=100 was up on C we. looked at 
those which are of interest for our *itrogen studies. Here we report the 
shifts_ of . the Ut:le compounds, . gi ven-1 in t~e: formulas below • . R7sonances 
were assigned on the basis .of known substituent effects and single-fre­
quency off-resonance decoupled spectta. · . Pr·obably the main poin:t of in­
terest is the differentiation betwee~ C-2 and C-6 of arecoline. · This . . .. . I . . . 
was done by comparing theresidual splitting of each of the resonances in 
the off-resonance spectra when the dfcoupler was set at ca. 10 ppm. Be­
cause ·the proton resonance of ·H-2 lies at lower field than that of H-6, 
the residual 1-4:H sh~uld be smaller for C-2 th~n for C-6, assuming llc; 
is greate~ than or not much less tha~ lJ H• The assignments were . 2H 
made on this basis. · The sh~fts of tpe ~ 6and f!, carbons on protonation 
are consistent with previous observ~tions on: amines. 

-- . . . I 

.. · Item 2: I (i.e., R~L.L.) am iooking for one or·two ~ostdoctoral fel­
lows . to conti_nue_ in c~i;-rying out · curl natural-abundance 1 N studies of. _ · 
antibiotics, alkaloids, and _ rela.ted model compounds. The main· qualifi-

. cations are a good chemical· backgrouhd, some familiarity with nmr, and a 
~ . • • I • 

· willingness to live and work in New ¥ark • .. Salary will be no less than 
$9000 plus fringe benefits. Intei:es1ted pa~ties should ·send a resume and 

.... -.. 

------... 

,.,.......__ 

\_, 



• l.-.. 

at least two letters of reconunendation. 

Item 3: our department has a Research Associate position for an elec-
tronics engineer with a BSEE or equivalent. Responsibilities include 
maintenance of research and instructional equipment, and the design and 
construction of modifications or improvements to existing research equip­
ment. Applicants should have a thorough knowledge of digital electronics 
and computer technology. The appointee could expect to collaborate ex­
tensively with about 7 of our 17-person department. Salary will . be 
competitive and commensurate with experience. Applicants should send 
resumes and three letters of reference to Chairman, Department of. Chem~ 
istry, at the address in the letterhead • 

Have a good summer! 

OH 
t.fC. l:, '-
-11.C. ~-g 

--n .. cr.ri 
. l J 

cu'l-a.J l--N ( c..&-ti) 
I \ . \ 2-

3)., rg ~/, !'{' l..f l.f I <'6? 

~ ,, . /I .//4 Sin1trely, . 

VVVV\~ 
P .• R. Srinivasan ' ' · 

-~~ . 

Robert-· L. Lichter 
Associate Professor 

202-48, 
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varian/611 hansen way/pL o alto/california 94303/u .s.a./415/493-4000 

July 1, 1975 

Dr. B. L.- Shapiro 
Department of Chemi_s try 
Texas A&M University 
College Station, Texas 77843 

Dear Barry: 

Selective relaxation times and internuclear distances 

We have b~e·n continuing our medsurements of selective proton relaxati.on 
. I 

in rigid molecules (TAMU NMR 191, 55) and have been attempting to improve the 
accuracy of the experiments for det cirmining the ratios of internuclear distances. 

The experiments involve the meJ surement of relaxation following selective 
inversion of one or more protons in la multispin system. Let R (A) be the 
initial relaxatioR rate of proton A

1
when it alone is inverted Sy a selective 

180° pulse, and R1(NS) be its initi~l relaxation rate when all protons are 
inverted by a non-selective 180° pulse. If the only mechani,tm dete~lning the 
relaxation of ·A is dipolar .interactf on with other protons, R1(NS)/R1(A) = 1.5 . 
If two protons, A and BA ~re~invertcid by a selective fu!se on each, the initial 
relax~tion xate of A, Rl(A, ~), will lbe ~r7ater than Rl(~) depe~ding on_the 
fraction, fB, of the relaxation of A _arising ·from the dipolar interaction 

. between A and B: [ A _ ~ . IA ~ J 
~ 2 R1 (A,B) - ' 1(A) 

= R~ (A) I 

The fractional contributions from two nuclei, Band C, may be related to the 
internuclear distances, r · and rAC J through the sixth power distance 
dependence of dipolar intMactions: · .. · 

. The relaxation following a perturbation will · only be exponential if 
(a) th: spin.system ~s_f~rst order ! . . 
(b) spins which are initially unperturbed maintain their equilibrium populations· 
(c) all spins which are perturbed. t elax at the same rate. 

• • , j I 

Requirement (a) is satisfied by a careful selection of the sample. Requirements 
(b) and (c) may be ·satisfied by evez'i more careful selection of the sample! Often 
though, (b) is approximately observ~d in multispin systems, ·partic1.1,larly when 
only one spin is inverted, since this represents a minor perturbation to the total 
sxs~em. We have found it possible t o d7termine the_selective rel~xation rate 
R

1
(A) with an accuracy of ""2%. If 1equirement (c) . is ~ls~ approximately_ . 

satisfied, other relaxation rates may be determined to ""2% and the fractional 
dipolar interaction between~ pair bi protons to an absolute limit of about 
+ 0.05. The accuracy of internucle!t· distance ratios will vary with their 
;agnitude and the bes.t that we have observed is ~5%. 

::, 
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If requirement (c) alone is violated, the relaxation will be non-exponential 
but a simple numerical solution may be found using measured experimental 
parameters, with the fractional dipolar contribution as the free variable. 
In this case the error in the dipolar contribution is~+ 0.1 and the best 
accuracy of distance ratios is ~10%. 

We have recently tried to use a selective 90° pulse to perturb proton A 
and selective 180° pulses to perturb other protons. This doubles the disperson 
in relaxation rates but, since the absolute perturbation of proton A is lower, 
the signal to noise ratio of the experiment is reduced. Further experiments 
are needed to determine if this is a useful trade-off. 

As a method of measuring internuclear distance ratios, selective 
relaxation experiments seem to offer promise as an alternative to static 
NOE measurements. The NOE experiment is complicated by multiple spin interactions-­
just the interactions which help to keep initially unperturbed spins at their 
equilibrium populations (condition (b) above). 

Yours sincerely, 

H.D.W. Hill 
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CARLETON UNIVERSITY 
OTTAWA, CANADA 

K1S5B6 

DEPARTMENT OF CHEMISTRY 

Professor B.L. Shapiro 
Department of Chemistry · 
Texas A & M University 
College Station Texas 77843 -
U.S. A. . 

' i 

Title: ;· _- 11 s:ubstituerit Ef:fect~ :: on C-C~C-P Co~pl fog 

Dear Barry: ·rn PhoSphonates: of Kl nown ·stereochemistry" . . . 

The angular dependence of vic:inal C-P coupljng has l:>een reported for 
a number of systems including· cycric n cleotidesl1J and phosphine oxides( 2 - 4 ). 

We wish to report some results for, dimbthyl phosphono compounds that suggest 
that considerable caution should be usbd in att~mpts to relate 3Jcp with 
dihedrql angle in · these molecules. : Fo~' l, the coupling from C-6 to 31 P is 18.4 
Hz for e ::: 18Q0

• When e : 120° ( i: .e. 1
4 C-C-C-P), J = 1.8 Hz and for e : 90° _ 

(i.e. 7C-C-C-P), J is not resolvab~e (less than 0.6 Hz) _. · 
1 

' , 1{o)(OC.H~)a_ .. 
-t,. , . ! I , 

For 2, however, the coupling 'fr9m C-4,6 to 31 P is only 11.8 Hz fore::: 180°. 
It is known for vicinal H-H coupli ,ngl 51) that electronegative groups decrease 3J, 
however, the maximum influence (lowest positive J) is observed when the 
elec.tronegativ~ group i.e. the OH :in 2l, is trans - coplanar to a terminus of the 
coupling path.l 6 J • - , , 

-_ -. 4-. 3 R 

_ l. PtolloUf, k 
g 



Prof. B.L. Shapiro July 3, 1975 

This is perhaps the reason for the small 7 
•

9 C- 31 P coupling (0;7 Hz) 
for 0: 60° in 2. For the tricyclic case 3, e: 170° for the path P-C-C- 1

•
5C, 

yet J is only 6-:-1 Hz. Apparently the cyclopropyl ring is a rather inefficient 
transmitter of vicinal C-P coupling information. 

~ . <t) 

1 
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Some examples of this phenomenon forvicinal 1H- 31P vicinal coupling are known.( 7 ) 

For compound!, which is epi~eric at C-3 to~' J for the path 1
•

5 C-C-C-P = 1.1 Hz, 
fore: 10°, indicating a highly asymmetric !JI~ e curve in phosphonates, by 
contrast to results for phosphine oxides. l 2

- ) Also, there appear to be some 
interesting "non W" long range p:..c J's in these compounds. 

Please credit this to John ApSimon's subscription. 

GWB :lm 

References 

G. W. Buchanan 
Associate Professor 
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5. Jackman and Sternhell, "Applications ·of NMR in 0rg. Chemistry". 

6. Booth, Tet. Letters 411 (1965). 

7. Benezra, JACS ~' 6890 ( 1973). 



202-53 
' 

I 
1t · 1 
llll1 

UNIVERSITY OF SASKATCHEWAN 

I 

DEPARTMENT OF CHEMISTRY 
AND CHEMICAL ENGINEERING 

TAMU NMR Newsletters 
Dr. Bernard L. Shapiro 
Departmentof Chemistry 
Texas A&M University 
College Station, Texas 
USA 77843 

Dear Dr. Shapiro: 

July 4, 1975 

We ft ave just started up a ~ruker WP-60 Pulse NMR at the 
University of Sask.atdiewan . . Tne. instrument is• equ"ipped for 13c 
and 1H studies. We are loo[c[ng for ~ postdoctoral fellON with 
pulse-FT NMR experience to work. on tfl.is: instrument starting in_ the 
fall. Preference will 6e given to cJndidates also hav"ing organo­
metallic experience. Applicants should "include the narries of two 
referees with tfieir curriculum vitae l . -

. . I 

Yo~ rs truly, __ 

. 11 • /) 1 . -..-/) A~ v~ 

J. l tlson Quail . 
JWQ/crm 

.,. ... - ... \ 

BAIKATDDN, CANADL 
57N OWO 

.;: 



THE UNIVERSITY OF TEXAS AT AUSTIN 
AUSTIN, TEXAS 78712 

Department of Chemistry 

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

June 30, 1975 

A Proper Chart Paper for 13c Spectra 

Dear Barry, 

202-54 

Our Bruker WH 90 arrived a few months ago and we have been 
running 13c and 3lp spectra as fast as we can. We have had numerous 
small shake down problems, however they are much less frequent now. 
In general we have been pleased with the spectra we have been 
getting. 

Bruker (as well as Varian and JEOL) has chosen to print its 
chart paper in a way that is very unhandy for 13c spectra. The 
paper is printed to be used with an integral number of Hz and a 
nonintegral number of ppm. They have then put dotted lines for 
the principal marker of cSc but have no small divisions. The paper 
is thus not readily useful for estimating chemical shifts in complex 
spectra . I have inquired and found that a proper chart paper could 
be printed, however, there will be a sizeable set-up charge. This 
charge would not be very much, however, if eight or ten laboratories 
could share the expense. 

I have in mind a chart paper with 200 ppm full width. If anyone 
else is interested in sharing this set-up charge, please contact me. 

Sincerely, 

/~A, 
/ Ben Shoulders 

Please credit this contribution to the account of Dr. Charles Wade. 
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KEMISK I
1 

STITUT 
AARHUS UNIVERSITET 

LABORATORIET FOR ORGANISK . KEMI 
POUL E. HANSEN'and ARNE BERG 

8000 .A.rbus C, den 
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June JO, 1975 
/EL 

Professor Berriar~ L.Shapiro 
Department of Chemistry 
Texas A&M University 
COLLEGE STATION, Texas 77843 
USA 

Relative Signs of 13 c~13 c C~upling Constants 

Dear Prof. Shapiro, 

Know},edge of signs of 13
1¢-13 C c.oupling constants may 

-prove ·important in a number of cases: For evaluating the 
quality -of theoretical calculations; in determining substi:... 
tuent · effect~; and in attem~ts to correlate 13 C~13 C coup-
ling constants with. other pJrameters. - ..--°" 

I L ' We have succeeded in . determining such signs in a very 
simple way · by · means of doub ~y labeiled symmetric · compounds, 
one type of which is shown: . 

If sUch a molecule is abelled in both positions mark­
ed · a and ~, , a ring carbon, Jay C-1, may be the X-part of an 
AA 1 X system and thus showing a triplet with the -separation . 
IJAX + JA'xl providing IJAA'II. ;Ls sufficiently large. If the 
enrichment is not complete .( 50 or 7 5% is appropriate), mole­
cules with a single label?~ no label at _all will exist, · 
giving rise to proton decoupled 1 3.C NMR signals of AX sys­
tems or nori-·coupled carbons ,I ::respectively. From the super­
imposed __ SJ?ec·tra o:t; C-:-l , the .quantities - lJAx + JA'xl· ,_ !JAX! 
a!)-d I J A 'x I can 'be measri'red. IA comparison betwe~n these . 
quantities will give the re Jlative signs of __ JAX and J A 'X. 

The method described i l-- attractive in more respects: 

· (i) Proton :decoupling !ives good s/N ratio ~nd nd aux­
iliary instrumental parts afe needed. _ 

· · (ii) The relative sign! 'can ~e determined if - only the 
splittings can be observed· I . . . . . . 

(iii) Synthesis of sevTral doubly enriched symmetri-



5 Hz 

Fig.1. The 13 C proton noise-decoupled spectrum 
of C-1 in phenanthrene-9,10-13 C2 (50% enriched) 

(iv) The method is economical since a whole series of 
compounds can be made from one singly labelled starting com ­
pound, e.g. benzaldehyde ➔benzil ➔ benzildihydrazone ➔ di­
phenyl acetylene ➔ cis-stilbene ➔ phenanthrene. 

Table 1 shows the data for phenanthrene and 9,10 di­
phenylphenanthrene. Note that the two-bond coupling constants 
are positive if not zero. An alternati9~ of the signs of 
13 C- 13 C coupling constants in aromatic compounds is obvious­
ly not a reality, although it would have been nice. 

Please credit this ccintribution to the subscription of 
this institute. 

Sincerely yours, 

Poul E.Hansen Arne Berg / 
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Table 1. 1 3 _C-1 3 C coupling constants in phenanthrenes. Comparison of' signs. 

1J(C(~1)-b{1~)) 
2 J{C(11)-~~9)) , 

· 2J(c(1)-c(10)} 
3 J(C(1)-~(9)) . 

:a J ( C ( 1 2 ) -C ( 1 0 ) ) 

· 3 J ( C ( 1 2 )-C ( 9 ) ) 

3 J ( C ( 2 ) -C ( 1 0) ) . 

4 J ( C ( 2 ) -C ( 9 ) ) 

a J ( C ( 4 ) -C ( 1 0) ) 

4 J ( C ( 4) -C ( 9 ) ) . 

4 J ( C ( 3 ) -C ( 1 0) ) 

5 J ( C ( 3 ) -C ( 9 ) ) 

1 J ( C ( 9 ) -C ( l O ) · 

· 9 

10 

7 

:a · 

+54.8 
+1. 8 . 

{+)z".70 

{+)5.50 

o . 

.5. 70 

5. 15 
0 

(+)1.8 (±3.o)a(±J.o) 
. t 
{+)1.2 C+1.2) C+1.8) 

0 

0 

a Most likely combination. 

G 
l l 

·+54.J 
0. 1 

(+)1.84 
( +)4. 20 

0 

5.24 . · 

4.JJ 
0 

+1.4 {±J~1)a(±J.1) 
i . . 

+1.7 {;1.4) (;1.7) 

( ) 

0 

0 

67.2 

41 

·7 ;, 

31 a 

1J(C(1 •)-c(-10)) 
2 J ( C (1 1 ).-c ( 9 ) ) 

a J ( c ( 2 • )-c ( 1 o) ) 
3 J ( C ( 2 1 ) -C ( 9 ) ) · 
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College Station, TX 77843 
U.S.A. 

Dear Profess or Shapiro 
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J;i]J 
BEN GUR!ON 
UNIVERSITY 

OF THE NEGEV 

: ll790D / OUR REF. June 27, 1975 

TIT"-1..E: SUPEff :ooLED LIQUID CRYSTALS' Ti MEASUREMENTS 

202-58 

In the pr ocess of measuring the effects on spin lattice relaxation of 
lengthening the side chains of some nematogens we discovered that underappropriate 
conditions the nematic range can be considerably extended by supercooling. 
In the course of our measurerients we were struck by the fact that Arrhenius 
plots of the datayielded a straight line for each liquid crys_tal we examined 
(PAA, EBBA,MBBA and APAPA) and furtherm::i re, the activ2tion energies were quite 
close for all of the species (5-6 kcal/mole). Recently, Doane, Tarr and Nickerson(l) 
have propcs ed that the relaxation f or such nematogens as PAA and 'HBBA is due 
to a com,aon mechanism and that the a;:;;iarent diff erences in T1 vs frequency 
measurements are due to a cutoff frequency dependent upon the length ofrthe 
molecule. Our datacan sup-;.:ort t i1is idea since now the ter.1.;erature behavior 
for all of the nematogens are seen to be the same. Tentatively we attribute 
the temperature behavior to viscosity related effects having gotten good 
agreement with the activation energies reported by Meiboom and Hewitt(2) 
for viscosity measurements on nematic liquid crystals. Credit for this 
work also goes to my col:1..eagues Drso Shaul Goren and Char J.es Korn of the 
physics department . 

Please creel.it th:\-s contribution to t he account of Dr. D. Kost. 

Sincerely, 
7 - . 

. I _ _ { 1.'./ .... ,:_.: 

1) P8ane., Tarr and Nickerson, Phys. _; Rev.1ett .,33,620, (J.974). 
2) Meiboom and Hewitt, Phys. Rev. Lett . ,J0,26I";(1973). 
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WORKSHOP ON THE APPLIC~ ·ION OF 1H and 13c FT-NMR 
I 

TO SUBMILLIGRAM SAMPLES 

Dr. Barry L. Shapiro 
Department of Ch~~istry 
Texas A & M Univers~ty 
College Station_, Texas 77843 

Dear Barry: 

The Chemistry and Life Sciences Division of the Research Triangle 
I 

Institute arid the Department of Chemistry at North Carolina State Uni1 versf§y are making plans to s1>0nJor a workshop on the application of _!! 
and C FT-nmr to submilligram sJmples. At present we plan to hold the 
workshop. on November 24 and 25, 1975 in Raleigh at the Hilton Inn. The 
costs of the rooms are $17.00 fat singles and $22.00 for doubles. The 
registration fee will be $15-$20 and will depend on the number of par-
ticipants. · 

We would like to know if you :or any of your co-workers would be 
interested in this type of workshop .. Please let us know cif your inter­
est as soon as possible . . If suf~icient interest is forthcoming, we will 
be sending out detailed informat·on. 

/ssm 

Enclosure 

(919) 549 · 8311 

l 

FROM 

· Sincerely 

~~oll 

tLJ.1~~ 
Charles G. Moreland 

DURHAM __ CHAPEL 



Varian's Special Offer: 
Over 30 Additional 
Nuclei 
If you own an XL-100 NMR Spectrom­
eter, Varian now offers you an oppor­
tunity to add a list of more than 30 
nuclei to your experimental repertoire. 
The new GyroCode™Observe Accessory 
makes it possible to observe 15N, 170, 
2H, 29Si, 1ac, and 11B and many other 
nuclei in the XL-lO0's frequency range 
of 9.65 to 32.5 MHz-most of them 
at little or no ex~ra cost per nucleus. 

The GyroCode Observe Accessory 
expands the capabilities of the XL-100 
significantly. And it is the first time this 

NH-NH, 

6 
..... ..,. ___ ,.J.1 
-rrr,.,, '"F • ,, 11 1•~ 

l-500 Hz-I 

The nucleus observed for this spectrum is 
15N, at 10.1 MHz. The upper trace shows 
500 transients ( a = go•) of a proton noise­
decoupled spectrum of phenylhydrazine in 
C 6D 6 • The negative magnetogyric ratio of 
15N produces negative NOE, hence the 
inverted lines in the trace. The lower trace 
shows 2000 transients of phenylhydrazine 
( a = go•); the decoupler was on during 
acquisition and off during the pulse delay. 
This technique makes it possible to measure 
NOE while retaining the advantages of a 
1 H noise-decoupled spectrum. 

degree of experimental freedom is 
offered for an NMR Spectrometer that 
combines state-of-the-art performance 
and ease of operation. At present, we 
cannot begin to assess the impact the 
new-found experimental scope might 
have on the direction of future investi­
gations. But we expect that a lot of 
new ground will be broken. 

The inorganic chemist, for example, will 
be able to work with unexplored nuclei 
whose usefulness as NMR probes or 
ability to solve real chemical problems 
is still a matter of speculation. The list 
of nuclei he will be working with will 
include 23Na, 27Al, 59Co, 77Se, 113Cd, 
100Hg, and 105Pt. And he will enjoy this 
opportunity without having to commit 
large sums of research monies. 

Let us send you our brochure on the 
GyroCode Observe Accessory. If, on the 
other hand, you do not own an XL-100 
- this may be the time to reconsider. 
Write Varian Instrument Division, 
Box D-070, 611 Hansen Way, Palo Alto, 
California 94303. 

We wish to acknowledge the cooperation of Professor Paul Ellis, 
of the University of South Carolina, whose early experimental work 
contributed to development of this capability of the XL-100. 

H,PICI, 
T, (calc.) = 0.65 sec. 
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In this spectrum, the new accessory allows 
the observation of 195Pt at 21.5 MHz; the 
sample was aqueous hexachloroplatinic 
acid. An inversion recovery (180° --r-go•) 
pulse sequence was used in the automatic 
measurement of the spin-lattice relaxation 
time (T 1) for the 195Pt nucleide. 
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Spectra: 1 H of ODCB; 13 C of ODCB with proton spin-coupling. 




