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A monthly collection of informal private letters from Laboratories of ·NMR. Information contained 
herein is solely for the use of the reader. Quotation is not permitted, except by direct arrange­
ment with the author of the letter. and the material quoted must be referred to as a "Private 
Communication". Reference to the TAMU NMR Newsletter by name in the open literature is strictly 
forbidden. 

These restrictions apply equally to both the actual Newsletter participant-recipients_ and to all 
others who are allowed access to the Newsletter issues. Strict adherence to this policy is 
considered essential to the successful continuation of the Newsletter as an informal medium of 
exchange of NMR information. 
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WE STOC~ ALL THE RECO~DING CHAIRTS YOU NEED ••• 

NMR CHART PAPER 

• THE WORLD'S FINEST NMR SJ~MPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
• EVERYTHING BUT THE SPECTROMETER • SEND FOR OUR 
NEW FREE 100-PAGE GIANT CATALOG 875, • IF YOU HAVE 
ANY QUESTIONS, PLEASE ,CALL. 

I i 

CHART PAPER 
Finest grade NMR Chart Paper made to be uJ d in e~odel spectrometer. All charts 
have been updated to coincide with the n~west instrument techniques . .. Fourier 
Tra"'fo,mation, Hewo-Deco,pling, and nm, r ,aging. 

NOTE: All charts packaged 500 sheets to a box except roll ,charts or as otherwise noted. 
;![ 
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i PRICI: PER BOX 

CATALOG I 

1-10 boxtls NUMBER INSTRUMENT TYPE 11 ,!Z4 box•~ 26-49box• 50& ovor 
I 

-
VARIAN I 

I 

WCV-100 (S-100A) HA-100, HA-100A, and D Cal. $35.00 $94.50 $34.00 $33.50 
WCV-60 IS-60C) A-60, A-60A and D Cal. I 35.00 34,50 34.00 33.50 
WCV-60EL HA-60EL and IL Cal . I 37.50 l7.00 36.50 36.00 
WCV-XL (XL-100) XL-100 (Standard) Cal . 35.00 34.60 34.00 :ia.50 
WCV-XL-100FT XL-100 (F.ourier) Cal. i 37.50 l7.00 36.60 36.00 
·WCV-220 (S-220) HR-220 Cal . 37.50 37.00 36.60 36.00 
WCV-56 (S-56A) A-56/60 Cal. I 37.60 l7.00 36.60 36.00 
WCV-360-K-10 EM-360 Cal. 

I 
28.00 27.60 27.00 26.60 I 

WCV-20 (CFT-20) CFT,20 Cal. 30.00 29.50 29.00 28.60 
WCV-EM-300R (3E) EM-300 (6 rolls/box) Cel . i 14.40 13.80 13.80 13.80 
WCV-EM-300F (300X10) EM-300 (f latbad) Cal. 28.00 27.50 27.00 26.60 
WCV-60T IS-60T) T -60 (two color) Cal . 20.00 19.50 19.00 18.50 
WCV-60B T -60 (one color! <;al. 17.50 17.0Q 16.50 16,00 
WCV-60U (S-60U) T-60 (multi-nuclei) Cal . I 20.00 19.50 19.00 18.50 
WCV-60TS T-60 (no grid, delta) Blank I 16.0P 15.50 15.00 14,5Q 
WCV-BL 11" X 26" Blank ' 16.00 15.50 15.00 14.50 
WCV-60T-BL 8:½" X 11" Blarik 

I 
10.00 9.50 9.00 8.5q 

WCV-CFT-20K-11 11 " x16" Blank I 13.00 12.50 12.00 11 .50 
WCV-360BL 11"x16" Blank I 13.0Q 12.50 12.00 11.50 

-
' 

37.50r 

-
JEOL 

WCJ-4HA C-60H, 4H-100, (9.00Jppm) Cal . I 37.00 36.50 36.00 
WCJ-4HB C-60HL, MH•1QO, (9.0 ppm) ' Cal . 37.501 37.00 36.50 36,00 I 
WCJ-4HC MH-100, PS-100 (10.8 ppm) Cal . I I 3~.50 37.00 36.60 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) II Cal . ; I 

37.501 37.00 36.50 36.00 
WCJ.PFT-100 PFT-100 (Fourier! Cal. I 37.501 37.00 36.50 36.00 
WCJ-FX-60(FX-2) FX-60 Cal . I 37.501 37.00 36.50 36.00 
WCJ-FX-60-BL FX-60 (para only) Blank I 19.001 18.50 18.00 17.50 
WCJ-PFT-100BL 11" x 17" (para only) Blank 19.001 18.50 1B.OO 17.50 

WCJ-BL 11" X 17" Blank 15.001 14.50 14.00 13.50 
I ' 

BRUKER 
I I 

WCB•"UC" HX-90, HFX-10 Cal . I 40.00, 39.50 39.00 38.60 

WCB-BL 12•½" X 29" Blank ' 17.00, 16.50 16.00 15.50 

WCB-WH-90 WH-90 I 
Cal . : 11 35.00 34.50 34.00 33.50 
Cal. ! I 39.00 38.60 WCB·BX•FT HX-270 I 40.001 39.50 

PERKIN-ELMER 
I ; 

37_5J 

,j 

WCPE-2018 R-20, R-20A Cal. I 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-20B 1, Cal. I 31.5d 37.00 36.50 36.00 
WCPE-462· 1075 R-12, R-12A (6 rolls/box) Cal . I 35.od 34.50 34.00 33.60 
WCPE-435-0065 R-24 (roll) (6 rolls/box) 1, Cal. I 35.09 34.50 34.00 33.50 
WCPE-435-7204 R-24A (rect.) (100 sh./box) Cal . 1.oq 6.50 6.00 5.50 
WCPE-441-1580 R-22 (rect.) (100 sh./box) Cal. l 8.oq 7.50 7.00 6.50 
WCPE-R-32 R-32 (roll) (6 rolls/bo'>c) 

II 
Cal. 35.00 34.50 34.00 33.50 

WCPE-2018BL 11" X 22" Blank ! 15.00 14.50 14.00 13.50 
WCPE-2021BL 11"x19" Blank 15.otj 14.50 14.00 13.50 

WCPE-526-1102 R-26 (rect.) ( 100 sh./box) 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-441-1580BL R-22 (rect.) (100 sh./box) Blank : 4.5~ 4.25 4.00 3.75 

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

I II 
I -' . I --=-
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it@}~ \NILMAD GLASS CCMP.Ar\lV1 INC. 
I I . 

U.S. Route 40 & Oak Road I Buena, N.J. 08310, U.S.A. 1 (609) 69il-3000 1 TWX 510-687-8911 ~ OMV~@ I I 
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' T XAS A&M UNIVERSITY 

. ,I I 
' COLLEGE IOF fCIENCT 

COLLEG~ STATllON. HIXAS' 77843 

Department of 
CHEMISTRY EDITORIA MATTERS 

i would like to bring four matters!, thrle ol i hem connected with ollr constant 
economic worries, i to thJ attention of all.l TAMU NMR Newsletter recipients: 

1. Advertising R~venuJ The News~ettel fil adcial picture remains bleak indeed, 
. 1 i . b I ) I d i , . at east n part ecause: a no nef a vertising revenue has been generated, 

and . b) because we liave lost one of l our l mcinthlY, advertisers. Once again it 
seems appropriate tliat I ask all Nerslefter retipients to explore with their 
own companies , or wi t±h other coj:npanies w1· tli whmf you do business, if there is 
any way we cah engeri.der some ap.di ti~1 nal

1 

advertising revenue with them to keep 
the Newsletter alivJ. , i I 

Also, please let me lreques~ most ea nestl) once again that you find some way 
to let our advertisers know that their ~ffiorts 

1

1 are appreciated. While no one 
I I I I I (at least not : me!) 1xpects you to bpy a n~w CO$tly spectrometer system every 

month or so, it would seem reasonable that you lat least solicit literature 
I I I , I 

and quotes, etc., fliom those vendorf who i:;upport.the Nl:!wsletter via adver-
tising, Sponsorship land Contributorship l. 1The tompany which terminated its 
advertising with the Newsletter did l so hot bec!use of 1:!conomic consider­
ations, · but understlndably because fhey l g9 t lit tle feedback from the public 
that their ads were lbeing read. Your cooi:ieration in this area is most 
important, indeed essential, in ordbr tb ~eep t he Newsletter going. 

2 S E · ' A I · f I . I d ·
1 

11 E 1 t t . . . pace conomies: gain, one o my peri~ ~c ca s : or scrupu ous at en ion 
~o the three-ra~es-~er-contribµtion l lim~t,! ~nd l ~or space economies in general 
in the preparation of your Newslett[r contributions. · 

I · 1 
1 

h 1 11 · 1 · · hi I di P · · A · 1 bl n particu ar, t e .1!0 owing po icy Wit x;egar I to OS:Ltions vai a e, 
Positions Wan~ed, E➔uipment fo;r Sal , Mfe~ing· fotiGes, etc., will be in _ 
effect: all such n~tices (as well ks any

1

other, similar types) should be 
submitted in the briefest poss'ible ~orm~t,: on plain paper (not letterhead) 
~n order that such ~otices can be collect1d on l one Newsletter page (if 
necessary, · by 1 retyping in our officb). :j It is felt that significant savings 
·of space can be effJcted in this wa, . In ia given issue, if there are too 
few such notices to I fill a page, we wili ~ut t I

1 

em at. the bottom _of other, 
partially filled, pages. As always, t~k c+bove types of notices are "no 
credit" contributiori.s. 'I 1 

• 

. : I . . 

3. Postage Rates : and M~iling Class: o
1 

r a~r~ady 
I 
eleague:red finances will 

suffer another severe blow at . the end of 1975 whe.n the U.S. postal rates 
go _up substantially lagain. This wi 1 mkkJ it l=ven more difficult for us 
to retu_rn to First Ci;lass mailing rather:! t~an tpe present, much slower, 
Third Class mail, a I change we would ver,y I\lUCh like to make. To return to 
the subject of section 1, abov,e~ if more ,advei-tising :revenue could be 
raised, we would be j able to ~0

1
re se iouflt ~onkider. providin~ the New~­

letter recipients wt th the Fir,st Class ra~ling j serviGe that is so desi:able. 
If any present or other financial blenefactor of the Newsletter would like 
to step forward to ~id in this' return tb bettet mailing service, it would 
be greatly appreciated and we will see :_ 1[that su~h help is appropriately 
acknowledged. i ! · 

i 

'\: 

C 
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As a poor substitute (poor because it entails much more work for us), any­
one who wishes to pay extra for First Class or Air Mail service is invited 
to send some extra funds directly to me. We will send your Newsletter 
copies by surface First Class mail or Air Mail, whichever you specify, 
until your little fund is used up, at which point we will notify you for 
replenishing, etc. For U.S. and Canadian subscribers, calculations indicate 
that the change from Third Class to First Class .surface mail will cost 
approximately $5.00 extra per year per subscription. For European and 
other overseas subscribers there are two potential options to the present 
Third Class mail: (i) First Class surface mail, estimated extra cost ·of 
approximately $8.00 per year, although this amount may vary from one 
country to another; (ii) Air Mail/Printed Matter (really the best way, 
although very expensive), for which the estimated average extra cost 
would be $15.00 per year. While we are not anxious to take on additional 
work of this kind, we recognize the desirability for you to receive the 
Newsletter within a reasonable period of time. Anyone who wishes to 
exercise this custom mailing service should only indicate your wishes to 
us and send a check made out and mailed to "Dr. B. L. Shapiro-, Editor, 
TAMU NMR Newsletter",-·Department of Chemistry, Texas A&M Univer•sity, 

·. College Station, TX 77843 U.S.A. Please note that checks should be in 
U.S. funds, and must accompany your request for First Class or Air Mail 
posting of your Newsletter issues. 

4. Figures, Graphs, Spectral Traces, Etc., Appearing in the Newsletter: We 
are still suffering from several cases of more-and-less visible figures, 
graphs and spectral drawings in the Newsletter, arising from the poor 
quality of the originals sent to us. · There are limits to the amount of 
improvement which even our talented printer can make when he is sent 
"originals" which are poor quality Xerox or other photocopies. Some­
times these copies are themselves made from spectral drawings where the 
contrast was poor, thus compounding the problem. Please! send us decent 
pictures, graphs, drawings, etc. - by "decent" we refer to contrast and 
not the artistic or aesthetic qualities .. If necessary, please go over 
your spectral lines, etc., with a good dark black ink, or even a dark 
pencil. Contributions with drawings which do not meet minimal quality 
will be returned for improvement, no matter how close to the deadline 
date for a particular issue the contribution is received. Your cooper­
ation will be gratefully appreciated. 

Suggestions re any of the above, or indeed any other aspect of the Newsletter, 
are always appreciated. 

B. L. Shapiro 
(5 .November 1975) 
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UNIVERSITY o l cc'.LoRAob 
. I I I 

BOULDER, COLORADO 80302. U.S.A. 

6ctober 9, 1~7~ I 
I 
I 

! 
OEPARTMENT OF CHEMISTRY 

.Professor B. L.: Shap ,·ro 
D~partment of Chemist!' ry 
Texas A&M University 
College Station, Texas 77843 

Dear Barry: 

We would like to point ~ut a remaJ kable long-range deuterium 
isotope effect on a ~anthanuni indr1cecl. chemical shift. In con­
nection with some of l our cyclopropane work we had occasion to pre­
pare the four diasteriomeric imethiyl ethers IT, IE, II'!' and IIE 
(Fig. 1) ! The first l pair of 1comppunds iare threo ethers and differ 
from one another onl¥ in the lrelaltive stereochemistry of the hydro­
gen and deuterium. ~he second pair ~re the erythro ethers and dif­
fer from one another in the same ray ~ IWe found that not only does 
the shift reagent Eu(fod) 3 separate fh~ me}hoxyl methyl signal of 
the threo ether from that of ithe rrythro ether, .as expected, but 
that within eaqh eth~r there /is s

1

epa:t-ation depending upon the 
stereochemistr~ of the deute~ium 

1

ato~! I . 

If you make a s ~ace filling modi l lof each of these diastereo­
mers you see that inl a favorable !conformation the oxygen of the 
ether is in close pr

1
oximity to the deuteriiun atom when the latter 

is threo(T) and farther away whe~ it [ is erythro(E). Our tentative 
explanation for the 1lobservation i is a : steric one~ It is well known 
that a c~n bond acts as if it were shorter ! than a C-H bond because 
of its smaller vibrational excursion~- 1 Thri.s could lead toa . 
slightly larger complexation :constant fith j the shift ·reagent for · 
IT and IIT than for IE and IIE, amd pe:i;ice Jo a slightly larger 
chemical shift for t!he protons on! the J}lethoxyl group. · We know the 
effect is not inductlive because t lhreb and brythro 3-deuterio-2-
butyl methyl ether do not show s~par~te me~hoxyl signals in the 
presence of Eu (fod) 3 , and in , I a l d I •[ the tlideutereo analogs ab­
sorb at the sani.e position as ··the T is-1 omers and the uildeuterated at 
the same place ; as th:e E isomers . :\ ! . 

We are carryinJ out additional experiments to test this theory 
and to see if simila!r effects ar~ foun? inl the CMR spectra. As an 
alternative explanatlion we have been! w9ndering if there is any way 
the effect could be due to some niagnet!i.c p:rop13rty of the deuterium, 

I . -
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f\, 

-: 

;--

perhaps transmitted vi~ the europium. 

Ther e is no effe c t on the . methoxyl 

protons when we decouple the deuterium. 
Anyone have a suggestion? 

CH 3 CH 3 

H 
11 0CH ' 3 

H 

CH 3 

·~ 

•"OCH 3 H 
~ H 

D 

• 
ppm (o) 10.0 

Fig. 1 
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Check-the 
Nicolet NIC-1180 
Applications 
Th.e N!C-1180 currently offers software ackages 
for th~se applications: 

APPLICATION: General Use 

CAPABILITIES: This includes: an asse bier-
. editor program, both· for paper tape and 

1
t1isk-

. based systems, for user programming i~ machine 
language; diagnostics for machine maintenance; 
a floating point package consisting of I 
subroutines for most ari_thmetic functio

1
ns; and a 

disk monitor program for both the floppI and 
cartridge disk systems. · 

APPLICATION: NMR Spectroscopy 

CAPABILITIES: Four programs are curr ntly 
offered in the NMR applications software 
package: · I 

1) FT-NMR-1180. This package includes the 
capability to perform Fourier transforms on time 
domain data blocks_ from 256 data point:s to 64K 
data points. A 4Ktransform takes 2½ seconds; 
a 32K transform takes 24 seconds. Routines are 
included for real-time phase correction) zoom · 
display, peak picking, inverse FFT, 9 po;int smooth 
(per Savitsky-Golay)1 exponential or trapezoidal 
windowing functions, constant speed Rlotting 
while acquiring new data, integration w

1
ith 

baseline and slope correction, and addition and 
subtraction of spectra. . I · 
,2) QuadratureFT-NMR. This package i~cludes 
the above plus the ability to acquire anq transform , 
quadrature data (per the technique of Shaefer/ 
Stejskal).2 

. • I . 
3) ITRCAL. This program for the analysi s of 
complex-coupled NMR spectra uses the method 
of Castellano and Bothner-By3 to calcul

1
ate a 

theoretical spectrum which is then iterkted for a 
best fit with a set of experimentally observed -
liries. • · · - I · 
4) T1/1180.' This program is for the measurement 
of the spin-lattice relaxation time, T1, Jsing either 
inversion recovery, progressive saturat ion or 
McDonald-Leigh4 pulse sequences. I · . 

APPLICATION: Laser Ramah Spectroscopy . . I 
CAPABILITIES:The Laser Raman pack~ge for the 
NIC-1180 uses the Multi-Channel Scali pg 
acquisition mode to collect data from the 
spectrometer discriminator. The spectrometer is . I 

. driven by pulses from the data processpr which 
also monitors the progress of the spec~rometer's 
stepper motor to provide reproducible signal 
averaging. Processing software includes a routine · 
to divide spectra (for depolarization rat!ios), a ful I · 
scale expansion routine which allows ~pectra of 

~~!e!:~~~~!~,.,n"sLt~~~o"'~~;ompared t9 each other, 

111 1 Ill • • •ttU, 

;i) ~ 
1'111 1 '\11< " ' u l -~ ~ 

I :1- I r---~----------- -·--------- --
APPLIGATION: EPRSpectroscopy . I -I I I . 
CAPABILl1TIES: ifhis two-part package includes 
sJbrout ines for data collection and processing 
(to fit specific EPR m?eds) and for EPRCAL, a 
sir,ulaf iOQ program for nitroxide spin labels. 
EPRCAL can simulate b.oth conventional EPR 
spectra and sat oration transfer spectra, explicitly 
aCC0Untin

1
g forvariatiOnS in magnetic tensors, 

relaxation1times, correlation time, diffusional 
m'odel;j mibrowa:ve power, and modulation 
fr~quehci5 

j · 

I I i · 
APPLICATION: IFT-IR Applications · 

C~ PABILITIES:
1
Routines for signal averaging and 

Fburie'rtransfo~mation of infrared interferograms 
i~to main :frame memory (up to 64K data points) or 
o~o disk mem6ry (up to 512K data points) are 
p ovided. The Fpurier transformation of 512K 
ti e domain points into 256K real and imaginary 
f equency dom~in points takes 28minutes. 
I . I 1 1 

1,'}. Sa"'.itsky and M.J.E. Golay, Anal. Chem. 36, 
~621 (1964). I 

2~.0. Stej~kal and J. Schaefer, J. Mag. Res. 14, · 
p6o q971)- 1 - _ . _ 

3S. Castellano and A.A. Bothner-By, J. Chem. 
lphys ! 411, 38631(1964). . 
I I , · 

46.G. Mc0onald and John S. Leigh, Jr., J. Mag. 
li=les. 9, 3·5a (1973) 

5
1 

• Coffey, B.H J Robinson, and LR. Dalton, Chem. 
Phys. Lett., to :be published. 

;I ! i 

y 
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c·heck the 
New Nicolet 1180 

laboratory data system 
FEATURE: The NIC-1180 is a complete "turnkey" 
system with a wide range of software. 
BENEFIT: The system is delivered and installed 
with software and training provided at tim~ of 
installation so system can be put to use 
immediately. NMR, FT-IR, EPR and Laser Raman 
applications software, in addition to general 
laboratory data collection and processing software 
are currently offered. 

FEATURE: Field-expandable memory is 20-bit word, 
MOS solid state. 
BENEFIT: This word length is optimal for signal 
averaging and high-dynamic-range frequency 
analysis applications. It offers a more efficient 
instruction set, minimizes the requirements for 
double precision arithmetic , and perm its up td 80K 
of memory to be easily addressed. / 

FEATURE: Optional analog-to-digital converters 
(ADC's) are offered. 
BENEFIT: The choice of standard 12-bit , 333 kHz 
ADC or optional 15-bit, 48 or 90 kHz; 8-bit, 5 MHz 
ADC's; or 15-bit pulse counting buffer permits the 
user to choose the most appropriate bandwidth or 
resolution. 

FEATURE: Direct memory access is provided 
through two concurrent OMA ports. 

BENEFIT: Operating at rates up to one million 
transfers to memory per second , OMA permits , for 
example , concurrent memory accessing by the ADC 
and the disk memory. 

FEATURE: A seven-level, vectored priority interrupt 
scheme is provided. 
BENEFIT: This feature supports a multi-task 
environment. For instance, acquisition, processing 
and plotting can b~ conducted simultaneously. 

FEATURE: A hardware Read Only Memory (ROM) 
program loader is included. 

BENEFIT: Containing programs for tape readers 
and disk memory systems the ROM eliminates time­
consuming "bootstrap" program loading through the 
switch register. 

FEATURE: Many arithmetic and logic functions 
required tor high speed data processing are 
hardwired. · 

BENEFIT: Fixed point and floating point operations 
are executed quickly. Divide, signed mu\tiply_, bit . 
inversion and 60-bit shift are hardwired and allow a 
4K FFT computation in 2.5 seconds. 

FEATURE: Four front panel parameter knobs 
provide user interaction in CRT display routines. 

BENEFIT: These controls permit determination of 
the start point and width of the displayed data and 
entry of phase correction constants, integration, 
baseline and slope correction factors and other data 
manipulation operations. · 

FEATURE: Real-time alphanumeric displays are 
provided on the CRT. · 
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BENEFIT: A 64-character ASCII character generator 
provides up to 30 characters per line to display 
number of sweeps made while acquiring time 
domain data or scale factors, peak positions, and 
intensities during frequency domain measurements. 

FEATURE: Many peripheral interfaces are built into 
the N IC-1180 main frame. 
BENEFIT: These include two channels of RS-232C 
of which one can be used for a Teletype. All 
common baud rates from 110 to 38,400 bauds, and 
one channel each for high speed reader and high 
speed punch are built in. Provisions have also been 
made for the new Hewlett-Packard Interface Bus 
(HPIB). 

FEATURE: A complete list of optional peripherals 
includes every conceivable need. · 
BENEFIT: The list of peripherals includes CRT 
term inals, tape readers , tape punches, cartridge and 
" floppy" disk memories, X-Y plotters, line printers , 
magnetic tape recorders , a signal condi t ioner, and a 
pulse programmer. 

For more details or to discuss your proposed NIC-
1180 application please telephone or write . 

NICOLET 
INSTRUMENT 

. c·oRPORATION 
5225 Verona Road 
Madison, Wiscon_sin 53711 
Telephone: 608/271 -3333 

NICOLET INSTRUMENT GmbH, Goerdeler Strasse 48, 
D-605 Offenbach am Main, West Germany, 0611/852028, 
Telex: 841/4185411 

Ai.LAN CRAWFORD ASSOCIATES, L TD/L TEE Toronto, 
416/678-1500; Ottawa, 613/829-9651 ; Calgary, 403/276-9658; . 
Hal ifax,902/469-7865; Montreal , 514/670-1212; Vancouver, 
604/980-4831 
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EXAS A&M UNIVERSITY -- I 

COLLEGE OF1 SCIENCE 
· - I · · I 

C_OLLEGE STA'T ION , TEXA S 77843 

l I 
1 October 24, 1975 

Department of 
CHEMISTRY 

I. 

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

,I 

'I 
Title: 13c Nmr of ·solubilizates in Dode ,ylammor ium Propionate-CDC1 3 Solutions 

, I I ' 
-I , Dear Barry: · 
:1 

1 We are continJing ou
1 

investigation of ;surfact
1

ants in nonpolar media using 
H a~d 13c nmr. In an effort. to verify ~nd ~st?b 1 i sr the va 1 ~ di ty ~f some of our 

earlier lH work on reversed micellar syst ems,:l we decided to investigate 
solubilizationbehavior i h dodecylan'moniJm pnopionat1e (DAP)-deuteriochloroform 
solutions usin'g 13c nmr spectroscopy. Sdlubi\li zate 113c chemical shifts, . at 
constant concentration, for dimethyl_ sul phoxi,de ~ im\ dazole, methanol, pyrazole 
and 2-pyridone have been l:ietermined as f ncqons of OAP concentrations in CDC1 3 . 
Equilibrium or binding cohstants beiween solubilizat~s and micellar OAP have 
been obtain~d from these bhemical s~ifts usi ~g the foll~wing equation: 

1 . = , I- '. 1 + 
1

! i 1 I 

o-o K ( o I - o ) . : [M] . I o i - 1o 
. _o • MS MS o 

1 
. ; ~s [ o 

where o ,s the observed J emical shi:ft o I th~! m~gnet 1ically discrete solubil i zate 
carbons at different OAP ~oncentrattons, o0 is the chemical shift of the un­
complexed or 11 free 11 substrate in the bul ~ sol

1

vent, oks is the chemical shift for 
the DAP- 11 complexed 11 solub1zate, KMs _is the so1luQi'lizate binding constant and [M] 
is t~e mi~elle concentraqon. _Bindi,ng co:nsta,,nt~ 9et~rmined fr~m 13c ~mr data 
are in fairly good agreement with the values 'previously determined using lH nmr. 
The results are summarized in the Table. r. In additioh to usi ng CDCl3 as a solvent 
for ~hese studies, we hav.i begun to ,inves igate

1

solupilizate behavior in OAP­
benzene systems. These results, although not cqmpletl e, also agree with earlier 
lH nmr studies.l Furthermore, we ar,e in 1the prqcess of examining the effect of 
varying the concentration \of solubil'izates onl the chemical shifts of OAP at con-

. stant concentration. Thee results will be repdrted at a later time. 
' I I ! 

1 . I 
0. A. Seoud, E. J. Fend er, and J. H. Fendler J. 
459 (19]4), I 

S. Faraday Trans. 1, 70, 

\ ...,.,, 

i..•' 

~ 



Association of Solubilizates with OAP in Deuteriochloroform · 

: Solubilizatea 

DMSO 

Methanol 

Pyrazole 

2-Pyridone 

Position 

4,5 

2 

4 

3,5 

2 

3 

4 

5 

6 

KMS' din3mo, -1 (r,,-1) 

lH 13C 

28 ± l 

17 ± l 

13.4 ± 0.5 

34.5 ± 0.5 

34 ± 2 

15.5 ± l 

12.5 ± 0.5 

1.00 

a · Concentration of solubilizates = 0.10 M. 

Sincerely yours, 

Steven N. Rosenthal Eleanor J. Fendler 
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BRUKER 
I 

The ulti I · ateir ~t)f:-.c()St 
FT NM!} Spe(ttrpscopy ... 

• Full multinuclear: capabi~it~I · - -
. - · ·, I Ii I · · 

• High resolution ~agn7t iforl proton FT 

• 10 mm va ~iable te~p tor C13 

• Superior sbnsitiVity . i 

FOR DETAILS PLEASE COL A CT YOUR NEAR ST BRUKER REPRESENTATIVE. 
CANADA 

Bruker S.,ientific Inc. 
One Westchester Plaza 
Elmsford, N. -Y. 10523 
Tel. (914) 592-5470 
Tix. 13-1524 

, .· I - · I 1f ! 
Bruker Magnetics Inc. · Bruker Resea_rch : · i · 
1 Vine Brook P~rk · 1548 Pagt;I Mil! Road 1 

· Burlington, Mas~. 01803 Palo Alto; Calif. 943Q5 
Tel. (617) 272-9250 Tel. (415).493-3173 i 
Tix. 94-9493 T ~x. 34-5~33 l I · 

! I :, 

Bruker Spe,:trospin Ltd. 
84 Orchard View Blvd., Suite 101 · 
Toronto, Canada 
Tel. (416) 486°7907 
Tix. 02-2771 
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EIDG. TECHNISCHE HOCHSCHULE 
ZURICH 

CH-8006 Zurich, 18 October 1975 
Universitiitstra:sse 22 

: Laboratorlum 
flir Physlkallsche Chemie 

Prof. Dr. R. R. Ernst 

.. •Prof. B. L. Shapiro 

. ,Department of Chemistry 

· Texas A+M University 

2D RESOLVED 13c - SPECTROSCOPY 

Dear Barry, 

Tel. (01) 32 6211 

More and more 13c - fans try to utilize nowadays the additional 

information contained in undecoupled spectra, very often with 

bad success due to the numerous overlapping multiplets for medium 

size or larger molecules. Off-resonance decoupling is one way out 

but not without considerable loss of information. 

We would like to present here an intriguing idea to resolve over­

lapping multiplets: Apply a 90° pulse to your carbons (Fig.1), 

wait a bit, turn on the decoupler and record at the same time the 

FID. Repeat this experiment several times but with different waiting 

times. Perform a 2D-Fourier transformation on the obtained data set 

and plot the 2D set of Fourier coefficients in a suitable manner. 

The result will look like Fig. 2 (if you have done it properly). 

The ·2D spectrum displays all multiplets resolved in · two dimensions 

and the interpretation of the undecoupled spectrum is a matter of 

.seconds. One can see that the decoupled spectrum is just the pro­

jection of the 2D plot onto the w2-axis and the undecoupled spec­

trum is the projection onto the w1-axis. Resolution is in the 

moment limited by the available computer memory. 

Numerous modifications of the basic experiment are possible, 
. . 

utilizing the Overhauser effect, · selecting one specific carbon 

and mapping its multiplet structure and many more. The computer 

requirements are not trivial, but instrument manufacturers will 

be happy to supply you with more memory or with a disk. We are 

convinced that this technique will find its application in the 

routine NMR laboratory whenever there is a need for undecoupled 



206-11 

Eldg. Toch~~ch• Hochochulo L eh 
. Laboratorium fur Physikalisch~ Chemie 

13 · I 
C spectra. The complete 

. . I . 
story will be [published shortly; 

Sincerely yours 

J~ 
Luciano Mtiller 

· ii I / · ~ ~ /2:,L,./ 
Anil Kumar Richard R. Ernst 

I I 
IIB. 220 FOR SAL~ 

1 
·\ 

I ~ould also li e · to -drari the attbntion \of your readers to the I ' I ! ' ' 

. Varian HR 220 spectrometer which re I have pr.-esently for sale. We 

will replace it lby a new high lperfo±-mande spectrometer to _fulfil 

the needs of the molecula·r biocheki~ts • I The performance of . the 

HR 220 (purchasJ date 1969) i ! still within . specification. It is 
' I I ' ' . I I i ' 

a proton-only spectrometer without lock nor FT. · 
' 

I 
! I 

i 
Richard R. Ernst I 

I 

' 

I 

I 
Fig. 1 

' 
I ·1 

i 

1H 
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I ·i 
goo I - I I ' . I . 
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SUB-FACUL TEIT - SCHEIKUNDE 

Wassenaarse~eg _ 76 · 
Postbus 75 

· Telefoon 48333 

toestel: 

Afdellng: 

_Onde~eig: 

Dear Dr~ Shapiro, 

I I -

.! 

LEIDEN. October 27, 1975 \___, 
-I - ~ - . . 

Pj of. B.L. Shapiro . 

Department of Chemistry 

TJ xas A .and M Univetsity · 
-I . 

College Sta.tion, Texas 7-'].8.43 · 

CIDNP evi ence for '1hot .. ad:i!caJ.. s 11 ? 

I 

! 

During the th~r~al dec6m~s! tio; of r h~ oroacetylbenzoylperoxide in 

solution several CIDNP ■ iJlnals are observed (S f hem1 }. · . _ _ · 

~o 
CH

2
Cl-C, 

o I o 
. I ) OH Cl-CQ 

0 2 ' 
Ph-C"" o. , 

~o 1 
Phi cl 0 

➔ Ph-C 9-

t ['l 'ocH~ll 

Phi. I ) Ph-CH2Cl 

1
1 . I . 

11 i-
,I ! 

SCHEME 

Apart from the solvent de endent sc~vengling 1lnr~ducts the recombination produ6ts . . . . I . ; ! I 
chloromethylbenzoate and oenzylchloride b oth show CIDNP. F'or the methylene . . I ' I 

. protons of the ~ster we observe a l~rge emi] __ 'si!on s f gnal, for .the corresponding . 

protons of benzylchloride la small em_ission. ? h '.es~ . bbse:rvations can be explained 

similarly to the case of acetylbenz~yl-pejrox , de!
1

' 
2 

• I .Since the chloroacetoxyradical 

. lives too short ·_- to affect ICIDNP in any 0( t ~ e :products the emission observed f.or 

the ester is readily accounted for by ~onsidering ~ecombination for a singlet 

generat~d chloromethyl/beJ zoiloxy radic J l pai; (pa~r I) : the g-factor or_the 
. . . . ' I . ' I I . : . I 

benzoyloxy ra.d1.cal . is larger than that of the ;chloromethyl radical, the hyperfi:r, 0 , 

interactions of the. protoJ s of chlorome , hyl la ~e ne ~ative. L 
· · The emission for i he methylene :r1rotons: of benzylchloride is more tricky 

to explain, since the g-ff cto~ of t~e c~lor~mJ thyl l radical is co~sidera~le latger 

than that of the phenylra.1 ical: we wOul ~ ex~ec
1

t enr anced ~1bsorpt1.on for the 

; , 
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recombination ptoduct of a singlet generated chloromethyl/phenyl radical pair 

(pair .II).· The emission ca.n only be e:xrla:i.nAd by . noting that the "memory effects" 

due. t6 pair .I on ihe recombination products of pair II overshadow the eff~ct 

of s~TO evolution in pair II itself314 • In any case, the observation of emission 

for the methylprotons of benzylchloride in the present system unambiguously 

demonstrates the · intermediacy_ of the benzoyloxyradical. 

The direct phot9lysis of this r>eroxide in solution gives a quite 

diff~rent ·result: again the emission for the methylene protons of the es-ter 

is observed, but for the benzylchloride we observe an enhanced absorption-, .much 

larger than the emission signal for the ester. In our opinion this result shows 

th~t at least for An important fraction pair I is bypassed and that the photolysis 

eith~r leads in part di~e~tly . to pair II ~r that the benzojloxyradical lives · 

much shorter in the photolysis experiment compared ~ith .the thermai decomp6iition 

( ;,hot ra:dical" .5). Unfortunately CIDNP i~ not able to tell somethingh about 

the e~ents on a · very short timescale, and other experiments are need~d to 

disc~i~i~ate the two possibilities. 

In order to preclude possible uncertainties with respect to precursor 

multipiiciiies we also performed a sensitized decomposition using benzophenone. 
' . : . . 

As ·expec.ted both the ester and the benzylchloride signals reverse . compared with 

dir'ett .pl\otolysis6 . ~ furthermore the ratio of the two signals changed somewhat. 

Ap:P;te~:ilY:· the bem>,~yloxyradical has now more chance to survive the initial 

photo~he~i~al processes, due to less excess energy compared with direct photolys~s. 

Yours Sincerely, 

Refer.enc es 

1) A.V. Kessenikh, A.V. Ignatenko, s.v. Rykov, an~A.Ya. Shteirishneider, 

0rg. Magn. Res., L,737(1973) 

2) J.A. den Hollander, Chem. Comm., 352(1975) 

3) R.E. Schwerzel, R.G. Lawler and G.T. Evans, Chem. Phys. Letters 29,106(1974) 

4) J.A. den Hollander, Chem. Phys., 10,167(1975) 

.s) J.G. Calvert and J.N. Pitts, "Photochemistry", John Wiley, New York, 1966 

6) R. Kaptein, J.A. den Hollander, D. Antheunis, and L.J. 0osterhoff,-

Chem. Comm., 1687(1970) 
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DEPAR7"/t!ENT OF PHYSIOLOGICAL CHE.MISTRr 
TELEPHONE. 955S000 

,4REA CODE 301 

. HOW TO SAVE YOUR V 2708 POWER SUPPLY 

The windings of the Varian V 2708 power supply transfonner can be damaged 
over a very short span of time by arcing ·of worn carbon brushes in the moving 
brush carriage commutators. This can occur ~ven when routine maintenance and 
examinations have been made . . The six year old power supply in this laboratory 

.incurred such a failure six months ago. One of the poles of the variable 
transformer was severly pitted to a depth of 2-3 mm. on six adjacent windings 
(figure l) and to a lesser depth on several other wi~dings in the same region. 
A second pole had some slight pitting and the third was undamaged. 

All information available and obtainable from the manufacturer indicates 
that the pole windings are .not to be sanded or dressed in any manner. It is 
also clear that any damage to the windings is considered to be irreparable. 
The following repair was attempted since there appeared to be nothing to 
lose and a substantial gain to be made (a new power supply costs approximately 
$11,000.00). . 

Disconnect the 480 V power line to the power supply. A rubber sanding 
block (Sand-Pak Sanding Block-3M Company) was used in all sanding and dres­
sing steps. This sanding block has a width to match the width of the primary 
windings without the need of any alteration. Course aluminum oxide sandpaper 
(60 grit) is used to smooth the deeply pitted areas until no black arcing 
marks remain. The important factor is to sand ·in such a fashion· to form a 
gently sloping, dished-out surface on the transformer pole. (This is also 
termed "feathering out 11

). A sufficient overlap of unaffected windings must 
be included to provide a very gradual sloping (figure 2). 

The next step requires the use of 200 grit aluminum oxide paper to smooth 
the winding surfaces and remove any roughness made by the course paper. This 
step should be carried out until all winding surfaces look and feel smooth 
and flat. Finally, extensive dressing of the windings is achieved with 400 
grit aluminum oxide paper. The result should be a highly polished smooth 
surface. 

During the various sanding steps care should be taken to minimize the 
spread of copper filings and dust to the front part of the power supply. 
When all surfaces are prepared, the rear of the power supply and the poles 
are carefully cleaned with a brush and vacuum cleaner to remove all traces · 
of copper. It is now necessary to undercut the insulation material between 
the windings that have been sanded down. A small cutting tool can be made 
from square bar stock steel (3/8 11 square) using a grinder to form a cutting 
edge (fig~re 3). It is possible that other suitable tools may serve equally 
well without having to go to this trouble. A caveat; it is very easy to slip 
from the insulator onto the winding surface while trying to undercut it. 
This will necessitate a re-dressing of the surface. The insulator is under­
cut to a depth of ~2mm. below the adjacent winding surfaces. The rear of the 
power supply is again cleaned carefully with a brush and a vacuum to remove 
the insulator material. 
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• In some areas of the windings w·h'.ere the Jitling. i as severe, the heat 
generated was sufficient r o damage the in{ulator :matetial. If during .the 
undercutting step large a ounts of insulat.or crumble off, a good quality 
epoxy can effect a patch. TheepoxY: should b~ applied with precautions 
to limit any of the cemen~ getting onto the wilndi ng sorfaces. · Sand off 
after curing if any overlap is suspected. Thi ls can a1 so be undercut 

.. -. .after the epoxy has cure di. ' 

. N~~ carbon · brus~es at e installed, in the co~utat9rs and prepared a~cord­
ing to the method outl inec:I in the V 2708 ~anuall. i Next, a careful check of --­
the electronics section or the unit .i~ made~ . !' I . . .· 

. In our un~t a capacifor (ClOl-A, \ 120 l~F) ~a~ fou~d to have.leaked exten­
s,vely ·around ,ts base anc:I all three ,capac,tors qf the Cl0l series (Cl0l-A, 
B, C) were replaced. \ . ; . l · \ .· · · · . . 

Since the above repairs, the V 2708 8ower sJpply-reported .herein has 
been in continuous operat1on for six ~ont~s. No \furt~er problems have 
occurred and no extra-ordinary wear of the brushes has been observed on . 

. ,-,-,- :: the' annature which was severely damaged. iThis \ armatu1e has shown a ten­
dency to develop a fine c*rbon coatin~ over a pe~iod of several months in 
the area that was originally damaged. I Thi~ is j e~sily \removed with a few 
passes of 400 .grit alumin~m oxide sandpaper over !the affected area. 

I I '· 

I'\)-., 

,.,.._ 
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Figure l. 

I 

.I 

Diagram showing front 
(A) and side (B) views 
of damaged V 2708 
transfonner pole. 

, -----

\__., 



. ' 
11feathered out" 

repaired segment 

undercut 
· .·• insulation 

·Figure i. Side view 
_~ Qf repaired traris­

.former segment. The 
·~ihdings should be 

: ianded only enough 
to ·yield a smooth, 

· ?ol i~hed surface. 

chisel point 

Figure 3. Diagram shows cutting tool and the method for undercutting 
insulation between sanded down windings. The tool ·is care­
f~lly drawn across the insulation in a horizontal direc~ion. 
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40 WATT/ 
· MODEL240L 
■ 20KHz to 10MHz coverage 
■ More than ·4ow linear · 

·power output 
■ Up to 150w GW & pulse 

output · . 
■ Works into any load 

impedance . 
■ Metered output 
Extraor.dinary pe'rformance in a 
wide range of transducer drive 
applications. Deliver up to· 150w 
into any. load regardless of its 
impedance. Compatible with all 
signal and function generators, 
the 240L is a high quality 
laboratory instrument for ultra­
sonics, biological research & 
electro-optic modulation. 

100 WATi / 
MODEL ~100L 1 
■ 250 KHz to 105MHz coverage 

· ■ More than 1100w linear o·utput 
■ Up to 180w CW. & pulse 
■ Works into any load 
■ Unconditiohally stable 
Designep to r¢place bulkier and 
less efficient tube type amplifiers, 
the Model 3100L will ·provide 
reliable and maintenance free 
operation. NMR, ENDOR, ultra­
sonics and laser modulation are r 
just a.few of 'the applications for · 
this versaJile jIsource of RF energy. 

. I 
I 

20 WATT/ j 
MOPEL 42qL l· 
• 150KHz to 250M Hz coverage 
■ 201 Watts power output '. 
• LoW nois~ figure ; 
■ 45dB ± 1.5da gain 
■ Cl~ss A linearity 1 

The ,~idest bkn~ so lid stat~ power 
amplifier available at its 20w 
power level , lthn ENI 420L is a 
truly js.tate-of-tf e-'art instrument. 
As a drive sol1rcefor high resolution 
acousto-opti'c,n\o~ulators 'and 
deflectors th'e Mo;del 420L (is 
invai;uable. Its.Class A line9rity will 
amplify AM, ,FM, il'V and pulse 
signals with 1miniinum distortion. ' I I I I 1· . I 

. I ! 

. I 

.3 WATT/ 
MODEL 500L 
■ Flat 27dB gain 2MHz to 

500 MHz 
■ 1.7MHz to 560MHz usable 
· coverage . 
■ Thin film constructiol) 
■ BdB noise figure 
■ Failsafe 
Th is compa~t unit can deliver more 
than 300 milliwatts from 1.7MHz 
to 560MHz at low distortion. A thin 
film microelectronic circuit is the 
heart of this general utility 
laboratory amplifier. Extremely 
wide band response at a very 
modest price. 

I 

~ 
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UNIVERSITY OF DELAWARE 
NEW A R _K . DEL AW ARE 

DEPARTMENT OF CHEMISTRY 

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

Dear Professor Shapiro: 

1 9 7 1 1 

October 14, 1975 

Title: RACES C-13 Spectral Analysis Program 

Further development and testing of our computer program 
for Retrieval and Assignment of Chemical Environments and 
Shifts ( (Anal. Chem., 47, 203 (1975)) have led us to the point 
of being able to offer1t to others for use. The program at 
present is only compatible with disk-equipped Nicol.et 1080 
and related processors, and considering other efforts in this 
area, we have shelved temporarily the task of developing a 
Fortran version of the program. Anyone interested in the 
system is invited to write one of us (D.L.D.). 

One feature of the system which we would commend to 
anyone developing such a _program is the direct substracture­
chemical shift correlation used. Such correlations are 
famf~iar to all spectroscopists, and with the explosive growth 
of C literature, computerization of this method of spectral 
interpretation becomes at once more practical and more 
necessary. Even with only .slightly over 2000 spectra as a 
data base, we find the program quite powerful in painlessly 
assigning spectra. With the ongoing expansion of the size and 
breadth of the spectral files, this ability is certain ·to 
increase. 

Sincerely, 

j),..,,;~ 
David L. Dalrymple 
University of Delaware 

Barbara A. Jezl 
University of Cincinnati 

0 . ag 

P.S. Please credit this contribution to the account of Joe Noggle. 
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ANORGANISCH-CHEMISCHES INS !TUT 
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. I . . 
: 8 MUN CHEN 2, den 24 •- '10 '1975 
' I 

ArcisstraJle 21, Postfach-Nr. 20 24 20 
TECHNISCHEN UNIVERSITAT MUNCHEN Ruf-Nr. (089) 2105/330/331/332 (Prof; Fischer) · 

333 (Prof. Fritz) 
308" (Prof. Schmidbaur) 

Prof.-B.~. Shapiro 
Department - of -Chemis _..

1

ry 
Texas A & M Universiuy 

U.S.A. I 

College· Station, Tex]
1

s 77 84~ 
i 

.I: , I 

I 
'1H nmr improvement folr param;3.gnetic compounds. . I . ! -

Dear Professor ~hapil o' .. ' . . 

modern ·nmr spectrometers have certainlYi not been designed in 
close contact with p dople doing nrhr work ort paramagnetic mole­
cules; _several of th~ir requi~eme~ts fl a~e ndt met. 
- · · I . --1 I · . . I 
On~ big_problem is the interf~re~?e of iat least three ~pectra. 
This arise~ .from the lf~c~ . th~t1 si?nat s :are ,l usuall~ reci~ved by 
means of: sideband st1bilisation a:ip-d that h~gh rf poweI'. is needed _ 
to · detect broad paramagnetic s 1ignals _I. Eor a consequ,ence a non · 
OJ?tinium modulation i ~dex. pro':1~ces I no~ qnly_l the desired low field 
sideband spectrum (~SB _in fig. AD but 

1

als0 a . centreband (ZB) . 
and high field (HFSB)I spectrum. In the ·cas~ of bisethylated 
cobaltocene presentel in fig. , ~ pt otdn~ 2-5 in NFSB are severely 
disturbed by protons a, and B i 1n ZB. 

. I , .!d.. : 
Fig. A. '1H nmr f IP 
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One Wf!-Y to overcome •his _prob] em ~s _r;i.u~erieal spectrum decon­
volution as proposed lby Pearson apd Walter [(J. Magn~ Res., '16 
['1974]348).TAMUNN readers withou-p cqmputing facilities might 
be in~erested in the ia12proach' (we yse~ ~ith iour JEOL. 0_60 HL. > 
The fixed ·frequency i.;i.ni t ( 4 kJfz) yms :J r~pla? ed by a Princetc;m5 Applied Research HR qi ampli:fi e, r tunalp l ~ :fr0m '1.5 ~o '1.5 ~ '10 
The result for ( c2~c, 1 5H4 ) 2co, I the sp~c~ruI? J appearing as i ~ . 

· should, is shown irt fig. B, : :the modulatHm frequency being 
. ' . I . . 

8 kHz. · 1 • • 1 
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,,· Fig. B. As fig. A, 
modulationfrequency 
2, kHz 
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It is evident that the method ii generally applicable and of 
particular value when recording spectra at different temperatur~s. 
Details are given in Z. Naturforschg., 30b[1975]649. 

Please credit this contribution to Prof. H.P. Fritz 

sincerel~ 
I . . . , I 
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(Frank H. Kohler) 
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2. -Meetings du Group-ement Ampere 

Du 27 septembre au ler octobre 1976, se tiendra a Heidelberg le 
XIXeme Congres Ampere. 

Le programme couvrira les aspects theoriques et experimentaux de la 
resonance magnetique ainsi que la spectroscopie de radio-frequence 
en Physique, Chimie-Physique et Biophysique. 

Avec mes sentiments tres cordiaux. 
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i _· 
Cher Professeur Shapiro, 

• I 

M rci de votre le tre de :rappel du 9, ..actobre 
dernier. i 

· I 

1. Travaux recents en magnetisme nucleaire 

· DeuxcqDJ¥1upica~ions a. Ila session .d'auJomne a J la Societe Suisse de 

I 

Physique a Aaiau (3-4 oct. 1975) . · I 

. "D9placements de frequenle dans d~s systemes l . jspins nucl9aires" 
· _ · 1•· 1 a.I ·. · · · I -~ -On examine inf uence lune excitation RF non 7esonnante sur un systeme 

de noyaux atomiques, lorsque la frequenc J d ' -e~citation est de l' ordre de 
. grandeur OU pl~s petite ~ue la . frequence [ae L1armor des noyaux etudies . . 

. Les resultats obtenus polir de faibles amplitu6e J du champ RF (Hl < 20 mg) . 
sont en tres _bon accord dvec ia solution lexaclte :de ·1•~quation de - . . 
Schrodinger appliquee au icas du champ tournant: On ·obtient le deplacemerit 
du au -champ alternatif par simple superp9sitibn ldes contributions des . 
deux champs tournants coJ posants. Les ef] ets ~on lineaires apparaissent . 

·· I I . 
pou~ de pl~s grandes amplitudes de H1 (> SO .ml ) 

"Poladsation dyn.;,ique . L champ magnoti ue fai* l•" 
I . . . ·I I . I 

La polarisation dynamique protonique obtenue dai:;i.s .les liquides peu 
visqueux contenant un rad ical stable ni t i oxyd1e dis sous est ~tudiee 
th~oriqu.enient et experim+ntalement . I [ J . 

L' effet -observe. dans. dif~erentes solutio9 s, or
1

g~iques pr~uve l' existence 
d' un couplage ,dipolai:te entre le proton du solvant et l' electron du · r _adical. 

_ Di verses .causes ii:-J:fluem;dnt l' effet de ·p dlari1sa{ ion, telles que les impuret~s 
paramagnetiques, la largJ ur des raies e1Jctro1niq,:ies, 1' ampli t.ude du champ 
faible _polarisarit ou la t emperature sont pass1

1

ee~ en revue. · 
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New XL-100A Feature: 

Single-Sideband Filter 
Cuts Data Acquisition 
Time in Half 
Each time we introduced 
a new performance re­
finement for the XL-1 ODA_ .....,.._ 
NMR Spectrometer, it's 
been a technological 
milestone in its own 
right. But when we 
added the latest - a 
single-sideband filter 
which eliminates nega­
tive frequency noise 
-something else hap­
pened. It combined 

. with the unshakeable 
magnet stability and sophis­
ticated interlocking electronics of the XL-1 00A to create 
a quantum jump in performance: the ability to obtain 
outstanding spectra from microgram samples. 

We ran a 5-µ.g sample of gelsemine (C20H22O2N2) with 
the result you see here. We think the spectral quality 
speaks for itself. 

Microgram sample capability, of course, is good news 
if you are involved in metabolite studies, biosynthetic 
research, flavors and fragrances -any field in which 
samples come from GLC or TLC, or are scarce for 
any other reason. 

We dissolved 5 µg of gelsemine in 5 µI of C6D6 and pulsed 
it at one-second intervals for one hour, using a tip angle of 
53° (10 µsec pulse) and a 2,500-Hz spectral width . Note the 
clear ABX pattern from the three vinyl protons and the 

The features that 
ferm the backbone of 
the XL-1 00A's micro­
sample capability 
include: 
1-mm Mlcrolnsert 
Ensures best possible 
signal from small 
samples by optimiz­
ing the rf coupling 

between the sample and the system's receiver coil. 

Single-Sideband Filter 
Cuts data acquisition time in half by eliminating the 
noise which normally folds into an FT spectrum. 
FT Disk Accessory 
Permits acquisition of high-resolution FT spectra by 
expanding the maximum data table capacity 
of the system to 32K words. 

For further information write to: 
Varian Instruments, 611 Hansen Way, 
Box D-070, Palo Alto, CA 94303. 

@ 
varian 

1H • I00,IMH r Ill 'H - 15.4MIII Ill 
l', . !J,l,lt,IH1 0 19f . 94.1 MNI Q 
' 'r • 40.5MH1 □ \l • I DO. IMH1 0 
1"C - n.2 wH1 □ IHTIII mo 
---□ cw □ PUI.S(OIII 

"""""'~ OBSERVEiE:1:E 
wauGelsemlne1c.oll:..O,N,L 

SOLVENT-CA- ,...,..lll1lb._, 
TU8£0.o_ Lmm SPI N RAT[40_ fPI 

""" SIGHALG,1\- RF Fl[U,_20_ 1111 

OHUYI: C'f/0 fTCII lT□ HFIII 

om,£T_439s~ - -~• 
SWUP/S/'!CTIW. WIDTHjOQQ _ _ ,. 

~~:=~~r:o~~~=· 
PULS[D(LAf...!::....__- SPtCTR. AMPl.lOO 

TlME aJHSTAN t.....=,.1.Q -
MTAPOINTS..8192._ FILTER- "' 
HO. sc.+.HS/'fRANSICHTS-3600 __ 

DECOUPl..f GATED □~ 
NUCI.CllS_ GTAOCOOl iE:1:E 
OF"fSET _ _ H1 RfPOWl:Jl _ d8 

INDOASW££PWIDT~ - - ~• 
Of>ERATORJ.Shoolety OAT[ 8/2B/~75._ 

@varlan 

excellent resolution of the 1.6-Hz geminal coupling! The 
spectral excerpts show two six-hour runs of 5-µg and 1-µg 
samples to demonstrate how resolution or sensitivity can 
be further enhanced at the expense of time. 
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