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MMR CHART PAPER 

WE STOCK ALL THE RECORDING CHARTS YOU NEED ••• 
• THE WORLD'S FINEST NMR SAMPLE 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. 

Finest grade NMR Chart Paper made to be used in every model spectrometer. All charts 
CH A RT p A p' E R have been updated to coincide with the newest instrument techniques . . . Fourier 

Transformatiori,Hetero-Decoupling, and Time Averaging. 

NOTE: All charts packaged 500 sheets to a box except roll charts or as otherwise noted. 

PRICE PER BOX 
CATALOG 
NUMBER INSTRUMENT TYPE 1-10 boxes 11-24 boxes 25-49boxes 50&ovel' 

VARIAN 
WCV-100 (S-100A) HA-100, HA-100A, and D Cal . $35.00 $34.50 $34.00 $33.50 
WCV-60 (S-60C) A-60, A-60A and D Cal. 35.00 34.50 34.00 33.50 
WCV-60EL HA-60EL and IL 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-56A) 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-20) CFT-20 Cal. 30.00 29.50 29.00 28.50 
WCV-EM-300R (3E) EM-300 (6 rolls/box) Cal. 14.40 13.80 13.80 13.80 
WCV-EM-300F (300X10) EM-300 (flatbed) Cal. 28.00 27.50 27.00 26.50 
WCV-60T (S-60T) T -60 (two color) Cal . 20.00 19.50 19.00 18.50 
WCV-60B T -60 (one color) Cal . 17.50 17.00 16.50 16.00 
WCV-60U (S-60U) T -60 (multi-nuclei) Cal. 20.00 19.50 1: 19.00 18.50 
WCV-60TS T -60 ( no grid, delta) Blank 16.00 15.50 15.00 14.50 
WCV-BL 11" X 26" Blank 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" X 16" Blank 13.00 12.50 12.00 11.50 
WCV-360BL 11"x16" Blank 

l 
13.00 12.50 12.00 11.50 

JEOL I 
WCWIA C-60H, 4H-100, (9.00 ppm) Cal. 37.50 37.00 36.50 36.00 
WCJ-4HB C-60HL, MH-100, (9.0 ppm) Cal. 37.50 37.00 36.50 36.00 
WCJ-4HC MH-100, PS-100 (10.8 ppm) Cal. 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. 37.50 37.00 , 36.50 36.00 
WCJ-FX-60(FX-2) FX-60 Cal. 37.50 37.00 11 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" X 17" Blank 15.00 14.50 14.00 13.50 

BRUKER 
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 

WGB·BX-FT HX-270 Cal. 40.00 39.50 39.00 38.50 

PERKIN-ELMER 
WCPE-2018 R-20,R-20A I Cal. 37.50 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-20B I Cal. 37.50 37.00 36.50 36.00 
WCPE-462-1075 R-12, R-12A (6 rolls/box) 

f 
Cal. 35.00 34.50 34.00 33.50 

WCPE-435-0065 R-24 (roll) (6 rolls/box) Cal . 35.00 34.50 34.00 33.50 
WCPE-435-7204 R-24A (rect.) (100 sh./box) Cal . 7.00 6.50 6.00 5.50 
WCPE-441-1580 R-22 (rect.) (100 sh./box) 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-2018BL 11" X 22" Blank 15.00 14.50 14.00 13.50 
WCPE-2021BL 11" X 19" Blank 15.00 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-435-9020B L R-24A (rect.) (100 sh./box) Blank 4.50 4.25 4.00 3.75 
WCPE-441-1580BL R-22 (rect.) (100 sh./box) Blank 4.50 4.25 4.00 3.75 

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

\NILMAD GLASS CCJMPAN:Y1 INC. 
U.S. Route 40 & Oak Road I Buena, N.J. 08310, U.S.A. 1 (609) 697-3000 • TWX 510-687-8911 
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CARBONYL Natural t~bundance 13C NMR Spectrum 
0.012M HEW Lysc,zyme, Molecular Weight.14,314 

. en 
w 
~ ­z 
<5 a: ' . 

. 1 
. ~ --------+<LIPHATlu----

Proton-decoupled natural abundance 13C spectrum of hen egg white lysozyme in 0.15M NaCl in 9:1 H2O/D2O, pH 4.0, 45°C. Re­
cqrded·with a TT-14 system1 at 15.08 MHz using a 20 mm sample tube; 37,107 90° pulses; 4096 lime-domain points; and 1.165 Hz · 
digital line broadening. This spectrum demonstrates that in ·a small protein , _single carbon resonances such as _-the one assigned 
above to ct in -a single ·tyrosrne residue, can be observed after only five hours of signal averaging with use of_, the 20 mm sample 
technology developed at Indiana University by Dr. Adarn Allerhand. 2;3 · · · · 

1. Sample run at the University of Chicago, courtesy of Dr. Philip Keim, Pritzker School of Medicine. 
2. A. Allerhan_d; R.F. Childers, E. Oldfield; J . Magn. Resonance, 11 , 272 (1973) . 
3. E. Oldfield and ·A. Allerhaild, Proc. Nat. Acad; Sci . USA, 70, 3531 (1973) . 

HGH SENSTVTV , 
QlRBON-73 'FT-NMR 
with Cl TT-14 ·. System 
The TT-14 FT NMR System combines a state-of-the-art 
solid state console, Nicolet NMR-80 computer, 20 _mm 
sample probe developed by Dr. Adam Allerhand, and a 
time-proved Varian 14 kilogauss magnet into the highest 
sensitivity carbon.;.13 performance available today. 
Features of this system are: · 
• internal deuterium lock; 
• proton decoupler with pulse delay gating capability; . 
• observe, lock, and decoupler frequencies derived from a 

single master oscillator; · ' 
• 10 mm insert available for studies of limited sample · · 

quantities; . · . . . · 
• readily convertible to other nuclei studies, e.g. '15N, ?1P, or 

even 1H· 
• multipuise capability, including automatic T1 measurements; 
• disk memory unit for program and data storage; 
• excellent software package, including versatile quantitative 

measurement capability, automatic calculation of T1 values with 
error limits, iterative 6-spin spectrum calculation, and new 
software as developed at no cost; 

• available as an add-on for existing 14 kilogauss magnet system 
owners. 

Please phone or write for additionalinformation on the versatile TT-14 System. 

NICOLET . 
TECHNOLOGY 
CORPORATION 

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

" 

\ . 
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POLICIES AND PRACTICAL CONSIDERATIONS 
(Revised Version of l August 1975) 

1. Policy: The TAMU NMR Newsletter (n~e MELLONMR, then IIT NMR'Newsletter) is envisaged as a means 
f' nr the rapid exchange of information between active workers in the field of nuclear magnetic resonance. As 
such, it will serve its purpose best if the participants impart wha.tever they feel will be of interest to their 
colleagues, and inquire concerning whatever matters interest them. Since the participant is clearly the best 
judge of what he considers interesting, our first statement of policy is "We print anything". (This is usually 
followed by the mental reservation "that won't land us in jail".) Virtually no editorial functions are per­
formed, although I feel the time has come when contributions dealing with the likes of how to clean spectro­
meter cooling coils, still another discovery of non-equivalent methylene protons, etc . , should not be · consid­
ered adequate. The TAMU NMR Newsletter i s not, and will not become, a journal. We merely reproduce and dis­
seminate exactly what is sent in. Foreign participants should not feel obliged to render their contributions 
in English. 

2. Finances, Subscriptions and Advertising: The Newsletter is wholly self-supporting, and depends 
for its funds on advertising, donations, and particularly individual subscriptions, for which we are now forced 
to charge the substantial rate of $60.00 per year for a single subscription . A 50% academic or- personal dis­
: ount is available. Organizations and individuals are also invited to consider becoming a Contributor or 
Sponsor of the Newsletter and to have their organization's name appear in the appropriate list i.n each month's 
~ewsletter, as well as the satisfaction of knciwing they are helping keep this non-profit Newsletter in a solvent 
configuration. We will be happy to provide further details to anyone interested. 

A major, indeed essential, source of funding to support the Newsletter ,s advertising. We earnestly 
.,~ solicit present and potential participants of the Newsletter to seek advertising from their company or inst­

i tution. Our rates are modest and the need is great. Please inquire for all details. 

Participation is the prime requisite for receiving the TAMU NMR Newsletter; in order to receive the 
Newsletter, you must make at least occas i onal contributions to its contents. We feel that we have to be ruth­
less in this connection and the following schedule is in effect: Eight months after your last contribution 
/ OU will receive a "Reminder" letter. If no contribution is then forthcoming ten months after your last con­
t ribution, you will receive the "Ultimatium'' letter, and then the next issue will be your last. If you are 
dropped from the mailing list, you can be reinstated by sending a contribution , and you will receive back 
i ssues (as available) and forthcoming issues at the rate of nine per contribution. Frequent contributions 
are encouraged, but no "advance credit'' can be obtained for these. In cases of joint authorship, either 
contributor, but not both, may be credited - please indicate to whose account credit should be given. 

PLEASE NOTE: A subject of considerable interest and concern to several present and potential TAMU 
i~MR Newsletter participants - as well as to ourselves - is whether the Newsletter ought to contain material 
which either appears essentially simultaneously in the formal literature (or is presented at a meeting) or is 
r,e finitely scheduled to appear very shortly (i.e:, within a few weeks) after it would appear in the Newsletter. 
Our attitude is that a TAMU NMR Newsletter contribution should not duplicate, summarize or abstract material 
•1h i ch has been published or which wi 11 appear in the formal literature within a sma 11 number of weeks of the 
·,ewsletter account. On the other hand, let it be firmly emphasized that if the appearance in a journal is 
several months away - as is frequently the case - a brief account (as an abstract with or without a "Preprint 
Available'' notice, a separate informal account, a sele~tion of material from the manuscript, or what have you) 
sent in to the TAMU NMR Newsletter fulfills one of the very functions which we feel this Newsletter can provide. 
We trust that a participant will in each case himself apply the criterion of whether or not his contributi on 
will communicate some subject matter to the Newsletter audience before they could read it elsewhere. 

~ Public uotation: Public quotation of Newsletter contents in print or in a talk is expressly 
1 u 1 1J 1 <l<len ( except as fo 11 ows , and reference to the TAMU NMR Newsletter by name in the scientific literature 
i s never permissible. We remind you that in order to quote results or use material fro~ the Newsletter, it 
i s necessary, in each individual case, to obtain the prior permission of the author in question and then to 
,·efer to the material quoted as a "Private Communication". 

If your copy of the Newsletter is shared with other readers, it is your obligation as the actual 
•·ecipient of the Newsletter to see that these other readers of your copy are acquainted with and abide by 
the statements of policy and practical considerations. 
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4. Practical Considerations: (a) All contributions to the TAMU NMR Newsletter should be sent to 
the undersigned and will always be included in the next issue if .received before the deadline dates, which 
appear in each issue. · 

(b) Contributions should on the minimum (NOTE!!!) number of 8½ x 11" (21 x 27.5 cm) pages 
printed on one side only. Margins should be between 2 and 3 cm on .all sides - PLEASE observe these limits 
if at all possible. Black ink, typing, drawings, etc.,. essential. We are not equipped to deal with large 
size pieces of paper - e.g., A-60 charts. 

Please conserve space by avoiding double spacing (except where · necessa·ry), ultra-wide margins, 
half-filled pages, etc. · In general, please plan and construct your contribution so as to .fill the minimum 
number of pages needed. On the other hand, drawings and spectra lose both eye-appeal and utility when 
they are too small . . Only in very rare and absolutely necessary circumstances will a contribution in excess 
of three pages - includin·g drawings, figures and references - be accepted. Economic necessity forces this 
policy. 

Since reproductions of various kinds do not themselves reproduce too well, contributors are urged 
to submit their photographic originals to us (if the size does not exceed 8½ x 11"), and we will be happy 
to return these if requested. Some law of physics says that photographic reproductions of fuzzy or blurred 
originals never come out less fuzzy or·blurred. 

(c} Please provide short titles of all topics of your contributions, as they will ensure 
accuracy in preparing the title-page index·. 

(d) Please do not send in manuscripts, theses, books, etc., and ask .us to . be your consciences 
· in selecting what should and shou 1 dn 't go into the News 1 etter. 

5. Suggestions: They are always welcome. 

Address for all contributions and inquiries: 

Professor Bernard ·L. ShJpiro 
Department of Chemistry I 
Texas A&M University 
College Station; TX 77843 U.S.A. 

(Phone: (713)845-6944) 

~ B. L. Shapiro 
l August 1975 

( 
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TATA INSTITUTE OF FUNDAMENTAL RESEARCH 

National Centre of tho Go11ernment of India for Nual,mr Sot,noe and Mathematics 

'Mex I O I I · 3 O O !1 HOMI IUIADHA ROAD, DOMDAY 400 005, 'i'elc!lha11e1 21 !H 11 
' eode I DY•Zll'flllHS 

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

Dear Professor Shapiro, 

'i'i!liiRtlllill I Z B T ll s IS 

July _ 1, 1975 

Investigation of the Po~erisati~D Product 
of' 1., 1., 1-Trif'luoroacetone using F ':I and H1 
magnetic resonance spectroscopy 

·--------------
1.,1,1-Trifiuoroacetone is found to po~erise in the 

presence of aliphatic sec amines like die~lamine and dipropy1-

amine. The po~erisa tion product is a m:ixture of four diastereo.;. , 

isomers of a cyc1ic trimer., the structure of which has been 

determined using F 19 and H 1 magnetic resonance spectroscopy. The 

proportions of the isomers have been estimated to be 70 : 19 8 : 3 

from the F 19 resonance spectru11. (Fig. 1) •. The trimer has the 

following pyran structure: 

The major component has been separated in the _EUre formo 
The FMR spectra of' the }llre isomer and its -various derivatives are 

shown in the Fig. 2. The pire isomer_ undergoes configurational. 

changes-in solvents like acetone, ether, pyridine and diethyl.amine., 

Yours sincere:zy., 

_ Q~~~ 
M~M. I:hingra 
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The Ultimate in low-cost 
FT NM]R -Spectroscopy ... 

• Full multinuclear· capability 

• High>resolutio~ ml gnet for proton ' FT 

• 10 mm variabl.e temp for C13 

• Superior sens:tivUr . 

FOR DETAILS PLEASE CONTACT YOUR NEAREST BRUKER REPRESENTA TJVE. 
, . I - -. ---. - : . 

. '-· ' -'·', 

Bruker Scientific Inc. Bruker Magnetics Inc. · Bruker Research Bruker Spectrospin Ltd. 
One Westchester Plaza 1 Vine Brook Park 1548IPage Mill R0ad 84 Orchard View Blvd., Suite 101 
Elmsford, N. Y. 10523 Burlington, Mass. 01803 Palo flto, Calif. 94305 Toronto, Canada 

1 

Tel. (914) 592-5470 Tel. (617) 272-9250 Tel. (1415) 493-3173 Tel. (416) 486-7907 
Tl,. 13-1524 Tl'-94-9493 Tl•-r·5533 Tl,. 02-2771 



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBI.IC HEAL TH SERVICE 

NATIONAi. INSTITUTES OF HEAi. TH 
BETHESDA, MARVI.ANC 20014 

.July 23, 19~5 

.. B:uilding ,2, Room B2-08 

Titles: High Field 13c; Polysaccharide Structure Elucidation; Direct 
Assignment of . His.tidine C2-H Resonances in R:i.bonuclease. 

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

Dear Barry: 

In response to your blue reminder I am happy to say that the 13c 
spectrometer being developed at NIH has been operational for a few . 
months at a frequency of 69 MHz with a Bruker supercon magnet. 

One of our first applications has been a structure elucidation 
on a meningococcal polysaccharide; .Bos-12, which shares some properties 
of both the Group Band C meningococcal polysaccharides. The. 13c NMR 
studies of Bhattacharjee ·et ·a1 (1) on the meriirigococcal Group Band C 
polysaccharides have indicated that the former consists of sialic acid 
units linked a2-8, whereas the Group C contains the sialic acid 
residues linked a2-9 • . By comparison of .13C·NMR spectra at natural 
abundance of several samples of Bos-12 with the Band C polysaccharides, 
it was established that Bos-12 was either a) an equimolar mixture of 
a2-8 ·and a2-9 linked sialicacid polymer orb) a2-8/a2-9 heteropolymer. 
The fact that Bos-12 failed to ppt. with anti-Group B serum would seem 
to exclude a). Periodate, which cleaves C-C bonds .with vicinal hydroxyl 
groups was used to distinguish these two alternatives, and showed that 
Bos-12 polysaccharide is an a2-8/a2~9 heteropolymer (2)o 

In a more familiar vein we have completed our work on the histidine 
· C2 proton resonances of ribonucleaseo We have made a direct quanti­
tative assignment of one of the four histidine resonances to the active 
site histidine_ residue 12in the amino acid sequence of ribonuclease. 
This was accomplished by a comparison of the rates of alkali-catalyzed 
deuterium exchange in ribonuclease S with tritium incorporation into 
the histidine 12 C2 position of the S-peptide portion (residues 20-21) 
of ribonuclease Sunder the same experimental conditions. As shown in 
the figure only one resonance, H-3, corresponds to histidine .12, and 
this is opposite to the assignment of the active site histidine reso­
nances by Meadows et al (3) and Bradbury and Chapman (4), but consistent 
with the conclusio'iIB of Patel et al (5) and Markley (6). We have also 
repeated Meadows ·et ·al's originalassignment method of ·S-peptide deu-

. teration and recombiii'ation with S-protein, and arrived at the same 

203-8 
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Professor Bernard L. Shapiro . July 23, 19,75 . 
' . . 

I 

. ' 
I i 

conclusion · as Patel et .al, althou'gh we · btained titration data over a 
range of pH valu.es •· A discussion'. of · th~se · and related results wifl · 

· be given elsewhere (7) o. . .; . . • 1 · . 

In a spirit of ecume:nical NMR we . now have at NIH former Varian, 
JEOL and Bruker employees, They are r e~pectively, Rolf Tschudiri · 
(resident elec_tronics -~pecialist)

1
, ~eis1buro_ Shindo (Visiting Fel~ow 

from Japan) and Rami Ader . (Visiting Fel iow from Israel) o · 
. I · .. I 

Yours 

. ' 
' I 

I 

1 

Jack I s·. Coh~n 
Reproduction Research Brarich 
Natibnal Institute of Child 
.Hea1

1

·th and Human Development 
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Figure Legend. A. Deuterium exchal ge . of the four histidine ~-2 
· proton resona?,ces · of ribonuclease S at1 ~20 MHz ·as a functi'on of time 
at 30 9 C in O.lM NaCl-D2o at pH 8~80 Half-times of exchange (in days) 
were: H-1~ 5.7; H-2, 8.8; H-3,- 26.0; H-~, 642. Bo -Tritium incorp9ratiori 
into the C2 position of histidine 12 of S-peptide derived from ' 
ribonuclease S exchanged under the same conditions as in Ao -Half , time 
of exchange was 20.9 days. 
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DEPARTMENT OF CHEMISTRY 

THE UNIVERSITY 
SOUTHAMPTON 

· S09 5NH 

Professor B, L. Shapirop 
Department of Chemistry, 
Texas A. ~ M, University, 
College Station, 
Texas 77843, 
U.S.A. 

Dear Barry, 

Oriented Perfluorocycropropane: 

coupling consta~ts and theJ r anisotropies 

'/"',<i 

TEL, 0703-559122 
TELEX 47661 . 

25th July, 1975 

1. I 
The spectrum of perfluorocyclopr1pane as a solute in a liquid 

crystal solvent has been analysed to y i eld the three anisotropic 

couplings and separately .the isotropic /couplings, The isotropic valiues are, 
2JFF = 204.4 .:!:_ 1.3, . 3Jii = 11.1 .:!:_ Or , 3Jii = -1.3 + 0,3 Hz. 

The structure of this compound has been determined by electron diffraction­

and hence it is possible to compare thJ T. ~ with calculated dipolar 

couplings, Dij, for two out of the thd e ~~uplings.. One_ coupling, 2TFF 

was used to calculate the order parameter S·by equating 2TFF. to 2D • . I . FF 
For ~he two _three-bond couplings the r l 'lationship 

' aniso 
· T •• = 2D .. + J .. 

1] 1] 1] 

aniso , . 
was used to determine J.. , the anisotropy in the coupling. 

J 
· aniso iJ I J aniso 

The value of 13 was found. to be 1ear zero but 14 was 

found to be -4.6 Hz, . which is about 20% of T1 , .• Combining J 1 ,: with 

J 
aniso . . · · ' · I .. .. 

14 together with the order parami ter gives, 

J l'+ = -60 + 8 and (J14 + J14 + Jt 4) = 56 + 8 Hz 
zz - xx yy yy 

. . . . I . 
Perhaps theoreticians will accept these numbers as a challenge to 

their methods of calculating spin-spin coupling tensors. 

Best wishes, 

I 

J. W. Ems ley and J. ·c. Lindbn 

--- . Lv.d.<h..., L 



THE UNIVERSITY OF NORTH CAROLINA 

DEPARTMENT OF CHEMISTRY 

July 25, 1975 

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

AT 
CHAPEL HILL 

27514 

203-1~ 

Dear Professor Shapiro: Short Title: The R-Value Method and Conformational 
Distortions 

We have been investigating conformational distortions in some 1,4-oxathianes 
employing the R-value and torsional angles relationships of . Buys and Lambert. 
We have calculate.d torsional angles in t:tans--tetrahydro-1, 4-benzoxathiane (1), 
the diastereoisomeric sulfoxides · (~ and~and the corresponding sulfone (~). · 
The coupling constants used in t~is investigation came from computed spectra 
(using a modified version of _LA0CN 3) which were superimposable on the ex­
perimental couplings. 

Interestingly, the appropriate torsional angle,$, (as indicated by the heavily 
darkened lines in the structures) in the equatorial sulfoxide (i) is similar to 
that calculated for the parent sulfide (1). This would appear to suggest that 
the hybridization change at sulfur in~ (as compared to!) does very little 
to affect the torsional angle. On the other hand, the axial sulfoxide appears 
to. exert .a profound steric influence presumably on the ·two axial C-H positions 

. (C2H and C
9

H) resulting in a diminished torsional angle (50°). The torsional 
angle in tfie sulfone is slightly greater than that calculated for the axial 
sulfoxide suggesting that perhaps the axial oxygen of the sulfoneexperiences 
a smaller steric effect on the axial CH and .CH positions than does the axial 
o~gen in J. It is noteworthy that tE.e results of acid,-catalyzed equilibration 
of the two sulfoxides (~and~) show that the axial sulfoxide is preferred. 

1 

R-= 2.43 

$ = 60° 

R = 

$ = 

. 2 

2,. 83 R = 
6t0 $ = 

3 0 4 

' 1.31 R = 1.66 

50° $ = 54° 

Please credit this contribution to Charles S. Johnsonis subscription. 

Sincerely yours., 

Donna M. Frieze 

pm 

~ a~~ 
Sl~A-Evans 
As·i~~t P:r:ofessor 

0 
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Eldg, Technlache, Hochachule 
ZOrlch-H6nggerberg 

lnstltut fllr Molekularblologle und Blophysll1 

CH-8049 ZOrlch 

Pro!. Or, K, WUthrloh 

Tel. (01) 57 57 70 

lSN NMR of Living Cells 

Dear Barry, 

8049 Zllrloh, July 2, 1975 

Prof. B .L. Shapiro 
Dept. of Chemistry 

KW/st 

Texas A and M University 
College Station/Texas 77843/USA 

. I 

1 13 ·, 31 
Direct observation of H, ,C, and . P NMR sign~ls in live cells and in 

intact tissue specimen has .repeatedly been reported over the past few years. 
Much of the motivation for th~se experiments comes from . the expec

1
tation that 

NMR techniques may be used for in viv6 studies of the metabolism, i ccimpart-
1 ' . . . 

mentation, and transport pathways of the compounds giving rise to the ol:>-
served signals. Here w~ would like to \report on the observ~tion of lSN NMR 
spectra of live cells from a culture of Ustilago ·sphaerog·ena. · 

. . I . . 
The fun~us Ustilago sphaerogena was grown at 30° in a low-iron medium 

with 95% 1 N ammonium acetate as the ~ole nitrogen source. The cells were 
harvested and concentrated by centrifbgation on the · l7th day after inocula­
tion. Experience indicates that such , t ells are perfec.tly healthy as they can 
be routinely used as inoculum to start. gr owth of new cultures. Fr~m 3.3 1 
of culture medium the total yield of t ells was a tightly packed pellet of 
about 10 cc. This'. inateri~l was ·divided into several batches, · and both the 
cell pellets obtained bycentrifugati~n and the growth medium wer'e investi­
gated by NMR. 

Fig. ! .shows three 
15

N NMR spectra obtained from this culture. Spectrum I 
corresponds to the supernatant medium after harvesting of the cells by centri­
fugation. Spectrum II corresponds to .the cells immediately after harvesting. . . . I . 
The spectrum III was obtained from a batch of cells which had been resuspended 
in the ·growth medium after- harvesting i aged. for 9 days :at 3°, . and then care­
fully washed with distilled water. Co~parison of the spectra I a~d II shows 
that the signals observed in the ce11 ls1urry did not arise from 5N labelled 
metabolites present in the medium ext~rnal to the cell, and hence had to come 
from compounds within the cell. The s11 ectra II and III show that of the 4 com­
pounds observed in spectrum II, three either diffused out of the ~ells or were 
metabolized during the aging period. . . . 

. . 

This study establishes that 
15

N J~ is in principle a suitable. non-destruc­
tive tool to study aspects of the cellular nitrogen metabolfsm, especially so 
since isotopic effects of 15N, 'vis-a-i is the most abundant 4N· isotope, ought 
to be negligible. For the present study of Ustilago sphaerogena it remains 
to identify the compound~ -. ol:>se~ved in I the spectra I to III. At th~ present · 
stage of the investigation it appears quite likely that the signals in the 
spectra II and III arise _from particular components of the low molecular weight 
peptide pool of the cell.-



Please credit this contribution to the account of K. Wilthrich. 

W. von Philipsb~rn 

- 200 

. 
1
1 Sincerely yours, 

/~k,,,, (JI,{_ l !;,..._' 
W. Schwotzer 

10ppm 

H 

-240 - 280 

M. Llina's 

I cul tu re medium 

II freshly 

harvested c·ells 

Ill washed cells 

-320 ppm 

K. Wilthrich 
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1 . 15 . 15 . d Fig. 1 . H noise-decoupled Fourier transform N NMR spectra of an N-enriche 
culture of Ustilago sphaerogena. (I) Culture _medium free of cells, (II) 
freshly harvested cell slurry, (III) cell slurry aged for 9-days at 3°, 
and washed with distilled water before the NMR measurement. ·The spectra 
were tak~n at 32°C on a Varian X-L 100-15 spectrometer at 10.l MHz. The 
chemical Ihift scale, given in parts per million (ppm), is referred to 

· external 5No-. 
3 
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·- ·· 

Fisher Deuterated Solvents have sl ch outstanding isotopic . 
and chemical purity, it's against their" nature to make NMR · 
spectrum contributions ; · · • I . . 

The stingiest Fisher Deuterated Solvents have an 
unsurpassed 100.0 atom% deuterium-· ideal for critical 
NMR work: Nofone atoin of hydrogen is present to alter your 
spectrum. Seven common}y•9J,-ed fOlve~ts are Ffsher 
one-hundred-percenters: Acetpne-tls ; B€tnzene-ds , 
Chloroform-ct, Deuterium Chlori~e (20% solution in D2O), 
Deuterium Oxide, Methyl Sulfoxi'de-ds, and Pyridine-ds. · 

· Their exceptional purity eliminates/ masking even in the most · 
sensitive Fourier Transform systems. · 

An additional 93 Fisher Deuterated Solvents are just a few 
atoms away from being the stingid t. Deuterium levelsrange 
from 99. 9 to 98 . atom % . Use them when the very highest 
~e:~s~~~~nsitivit~ is unnecessary .

1

1 Or, when economy is 

· Stringent Quality_ Control 

All Fisher Deuterated Solvents pa s a batter~ of stringent 
QC tests including infrared spectro~scopy and NMR analyses, 
or else. Or else they never see a Risher label. .· · · 

Fisher Deuterated Solvents, thelstingy ones, are available 
at your local Fisher branch. DeliT ry, within.days . .. .. 

Fisher Scientific Company :~: 

. I . 



Department of Chemistry The Florida State University 
Tallahassee, Florida 32306 

jii1y 30, 1975 

Prof es so r B_. L . Sh a pi r o . 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

.A. CALL FOR 13c PREPRINTS Ere·. 

Dear Barry, 

I am currently preparing the second edition of Carbon-13 
Nuclear Magnetic Resonance For Organic Chemists. Although the 
2nd edition will follow its predecessor -by - not attempting to _ 
be comprehensive in literature c6veiage ~ am makihg ~n attempt 
to have this book be quite curr~nt when it is published next 
year. We are once again usirig a, direct photoco.p,y. process and 
so the book should appear within sii months affei completion 
(before May or June). · · · . · .• . -

. . . ' 

I particularly want to include major d~vel .opments (tech­
niques or applications) ' that will appear ·1:ri . th·e 'rlext 6-: 12 . 
months. I hope that TAMU-_NMR newslett~r readefs .will answer 
this call........... · · 

B. A MORE 11 INERT 11 PARAMAGNETJC ·RELAXAT-I-ON REAGENT 

Tris-acetylacetonatochromium (I,ll) ·(cr(acac)3) and· the 
corresponding iron (III) ~ompound. have been utilized as so~ 
called shiftless spin-lattice relaxation reagents ' to imprcive 
13c nm.r spectral sensitivity by augmenting diamagnetic relc1:x­
ation ~athways. The reagents have also been used to: (1) sup­
press unfavorable nuclear Overhaus~'. r e_ffects (N_OE's_) in 15N a_nd 
29Si nmr; . (2) make 13c rimr ·data quantitative; and (3) att as nmr 
~-labels to assi·gn. spectral lines in_ l3c nmr·. · 

203-16 

T-he conception of applications. for these reagents w,as we .. 11 
thought . out. ·- However even the early 1':3c s:-pJn-lat-t'fce· ·relaxati-on 
:h1rlies using Cr(acac)3 indicated t~at the._-reag~_nt_was not

1
tru_ly 

inert and that care would have to be exercised 1n ,ts us.e. Later 
work extended the first warnings;2 . · · 

We describe here 13c and lH spin-latt{c~ relaxation experiments 
using both Cr(acac)'3 and tris-dipivaloylme.thanatochromium (III) 
(Cr(dpm)3). The six bulky t-butyl groups make the Cr(dpm)3 con­
siderably more inert to physical interaction with organic substrate 
molecules and thus desired leveling of spin-lattice relaxation times 
can be achieved more reliably w1th this compound. 
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Recent studies 3 have indicated ~hat Cr(ac·ac):3 may induce sig­
rl'ificant (~0.5 to l ppm) chemical sh i fts in 13c nuclei when there 
a re we a k i n term o 1 e cu 1 a r i n t er act i o n-s I between me_ ta 1 ch e 1 a t e and s u b -
strate molecules. With Cr(dpm)3 this new . compl ·itation is also mi~-
i mi zed ( s e e be l ow ) • . . / . · '.- " :' .i , , _· : 

Table l summarizes the 13c and 11H spin-lat't:fce relaxation data 
obtained in this study. · · · 

With Cr(acac)3 short.er T1 1 s obs lrved for the 13,g_ClxH . . tarbons 
nf chloroform and trichloroethy~ene ~elative to the CCl4 solvent 
1110 ·1ecule carbons and the strongly shortened T1 .1 s for OH in ' methanol 
and t-butanol as well as the CClxli p~otons in th~ chlofocarbons all 
result from hydrogen bonding between those ac~dic .protons and the 
chromium chelates. 

I 

The largest internal T1 ratio observed with Cr(acac)3 is for 
the pr~ton of chloroform and th~ OH ~roton 6f meihanol relative tb 
the protons of the inert standa~d,-c}clohexane. In the case of 
chloroform the proton T1(0.016s) is 13 times shorter than the C6Hl2 
proton TJ: I . . ! 

·· T h e . l 3 C d a ta i n Ta b le l mi g h t s ~em to i mp l y th a t C r ( d pm ) 3 i s · 
totally inert to H-bbnding. That th"s may not be th~ casi : can be 
seen frbm the mar~ sensitive lK data (the proton directly involved 
in ·the interaction is most affected) Even with t-butanol some weak 
11 complexati'on 11 may be present. · · 

In separate experiments, accura e 13c and -1H chemical ishifts 
were ob ta i n e d on s o l u ti on s o f CH Cl 3 W i th ( l ) no added PARR l ( 2 ) w i't h 
Cr(acac) 3 and (3) with Cr(dpm)3. No !measurable ~hifts (relative to 
TMS) were observed in the proton spectra. In the 13c spectrum (0.5M 
C H C 1 3 , C r ( a ca c ) 3 .: O . O 5 M ) a s-h i ft o f 1 l O ppm was ob s e r v e d ; w i th C r ( d pm ) 3 
(again, at 0.05M) the. PARR-induted c,emical shift was <0.10 ppm (rela­
tive to TMS). 

These results will appear soon n the Journal of Magnetic ' Resonance. 

George C. Levy 
· Ulf Edlund 
· · John G. Hexem 

I 

1. G. C. Levy and J. D. Ca.rgio:li, J. Magn. Resonance, 10, ! 231 (1973). 
. · I I 

2 . ( a ) G . C . Levy and R . A . .Komo ro s k i , J . Am . Ch em . Soc . , , 9 6 , 6 7 8 
l llJ'/4) ; . (b) G. N_. LaMar and J .• :W~. Faller, ibid., 2.§_, 3~TT (1973) 
[ G d ( a c a c ) 3 ] ; ( c ) G • C • L e v Y: a n d U • E d 1 ·u n d , J • . Am • -C-h e m :. S o c • , 9 7 , 
in press. .. : ·-.·. [ · 

3 . P . M . Hen rich s and S • Gros s: , · J ~ • Ma n ·. Res on an c e ; 1 7 , 3 9 9 ( l 9 7 5 ) . 

. I 

GCL/dlh 
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TabJe · 1. r
1 

Data with Paramagnetic • Relaxation Reagents, '(PARR} 

13c DATA 

·compound (A}a Vise., CP 

CHLQ_ROFORM,2M 

TRICHLORO­
ETHYLENE,2M 

CHLOROFORM,1.0M 

TRICHLORQ;. 
ETHYLENE, 1 ._OM 

METHANOL, 2.0M 

t'-BUTANOL, 2 .-OM 

0.80 

0.77 

·o. 83 

0.82 

. Q.80 

0.96 · 

· None : 
· Cr(acac) 3 · Cr( dpm) 3 

'\,30 
·0.118 · 
l • 1.6 

None 25e 
Cr(acac) 3 o .. 3o9e 
Cr{'dpm} 3 . ·. l. f6e 

(71)f .. 
(0.535)f 
( 1. 25) f 

'\,80 
0.633 . 

· 1. 17 

83 
. 0. 606 
1.11 

. .. 

·. __ Tl(A) :(se~)d · · T1 ~
85 {cyclodhexane) 

· · . {sec) , 

None · 3.7 3.6 
Cr(acac) 3- '\,0.0l6 0.528 
Cr(dpm) 3 0.542 0.642 

· None 4.5 3.7 
Co(-acac) 3 4. 3 . 3. 8 . 
Cr(acac) 3 0.069 0.501 
Cr(_dpm} 3 . 0.530 · 0.659 

N.orie. 3. o9 _· (3 . 5)~ 3.9 
None 1 · 4. 19· (3.9)h 3.7 

· . Co(acac) 3i . 3.99 · (4.1) h 3.4 
Cr(acac) 3 'v0.0209 (0 . 155)h .. 0. 550 · 
Cr{dpm) 3 0~2509 (0.530) 0.630 

. None .·· . + .. 83 9 ·· 
. . h 

3. l 0 (l..74} h 
Cr(acac} 3 , 0.0479 (0.276)h 0 ~371 
Cr{dpm) 3 0.3969 · (0.515) 0.526 

aln cc1 4 ~ For 1H, exp'ts 0.05M cyclohexaneadded. · bPARR cone. 0.05M 

( 13c exp'ts) and 0.005M(1H exp'ts}. · c38°C; 67.9 MHz, T1
1 s ±2 to HJ%. 

·d27°c, 270 MHz, T1
1.s ±2 to 10%. Samples without PARR . where not de-

. gassed. Contribution fr6m dissolved o2 to the relaxation is not sig-

nificant in 1~c~n~r if ~ 1.<5~10 sec. In the 1H-nmr dati this r~laia­

t i o n .Pro c es s. co u l d b .e a ma j o r pa th way ( i 2 ) • . e T l · CH Cl ca r b o n • . f CC l 2 

carbon • . 9 0 H pro.ton • · h CH 3 pro tons • · i O • 0 5 M me th a n o l • 
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Jtily 15, 1975 

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

Quadrature Phase Detection Retrofit 

UNITEIO STATES DEPARTMENT OF COMMERCE 
National Bureau of Standards 
Washington, D.C. 20234 

i 
I 

·. Dear Barry: 

Wehave completed construction of a quadratu e phase detection retrofit for 
our Bruker and Varian spectrometers. 1;1sed t 

1

gether with a correction algo­
rithm (submitted to J. Mag. Res.) it yields v;ery good separation of the upper 
and lower sidebands. · ' · 

The detectors are con'structed . from active ba]anced mixer IC' s, and the matched 
lowpass filters are constructed easily ' by rariking (not matching) the capacitors 

used. I 
We used 2% film resistors and 10% mylar capacitors in the lowpass filter system. ­
The capacitors were selected by ranking twel~e 0.0lµf capacitors in order of 
voltage drop in series with a 2.2 Mn resiston at 60 Hz. Thus, the capacitor 
with the smallest drop (largest capacitance) jwas ranked 1, and that with the 
largest drop was ranked 12. The capacitors were then distributed as shown in 
the table. I 

A complete schematic of one channel accompanies this letter. 
: - , I · 

TABLE OF RANKS OF .01~ CAPAl ITORS IN FILTER 

RANK . 

capacitor c 1 c
2 

c c 4 c5 

Channel 1 2 9 4 7 11 

Channel 2 3 8 5 6 10 

Yours. very truly, 

~ ,P~ 
CK4 

Steve Parks 
Rolf B • . Johannesen 
Inorganic Chemistry Section 

L 
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DIVISION OF CHEMISTRY ! NO PHARMACY 

UNIVERSITY O~ MUNICH 
. 8000 MUNICH! 2 . 

GERHARD BINSCH 1 
INSTITUTE OF cfRGANl6 .CHEMISTRY 

KARLSTRIISSE 23 . ~ROFESSOR OF THEORETICAL ORGANIC CHEMISTRY 

July 21, 1975 

Professor Bernard L. Shapiro 
Department of Chemistry 

.Texas A & M Univer-sity 
College Station, Texas 77843 
USA 

I 
DNMR Spectroscop; stei Unite! 

Dear Barry: 

This is a call for action addressed to the subsection · of 
the nmr community inter.ested iii va:tiable-temperature work. 

it seems h~rdly riecessar~ to ~ewail on~e again the sad 
state of affairs regarding commercially available variab},e-

.. . .• . I . 

temperature probes. Whereas the instrument companies have over 
the ~years made a commendable· ~ffort to keep ,abreast of engineer·ing 
developments in magnet design and in electronics, the c.onstruction 
of ·really satisfactory variab:le-te~perature equipment has received 
no more than .slighting attention. I rather suspect that Leonardo 
(the inventor, of the valve flµsh tct>ilet, remember?) could have . 
done almost as well. In fact, : some jof the (supposedly improved) 
designs I recently had an opportunity to inspect' struck ~e as 
positively Stone Age. · 1· ·· . . . . . . ; . . 

I happen to believe that. this constitutes the only ~erious 
bottleneck still remaining in- the , rea and that there . can be no 
genuine progress unless and until it is removed. Those who hold 
t~is to be an idiosyncra~y of mine jare enco~raged to read what 
the Nestor par exceZZence of dynamic nmr, Herb Gutowsky, has to 
say about . the situation .(cf. the 1J1

st para.· graph of his c~apter 
for the recent Academic Press book edi'ted by L.M.Jackman and 
F.A.Cotton). · . · · · . i · , . · · 

. . . . · . . . . . 
· On -several occasions during 'the past8 years I have pleaded .. .. . , I . . , . 

with representatives of the r .elevant companies, but unfortunately 
failed to make an impression·. , The isual repl,y, i.e. that , it would 
not be technically feasible to build probes meeting the required 
spPcific~tion~, is no longer serviteable; a sqlution does exist, 
and a superb one at that. I am referring to the work of Fritz 

. . . ' I . I · ' • 
Jensen and his former and present coworkers at Berkeley (Rev.Sc~. 
Ins tr. 43, 145, 89 4 ( 1972)) , 

1

and iii partic.ular to the detailed 
instructions contained in the! Ph.D l thesis of Dr~ Richard A.Neese 

I r 
( 197 5) , of which Professor Je'nsen kindly sent me a copy . . 

' ' 

I 

L 
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Professor Bernard L, Shapiro . 

Before some of us go ahead in building their own probes 
a la Neese (with the concomitant wastefu'i ·multiplication of , 

.. ~ff.ort) it might be appropriate to · make one last attempt at 
persuading the instrument ·companies ·to do the job ,for , us·. 
Clearly, however, this ought to be a concerted attempt·. I am · 
prepared to take the initiative and to act as a clearing house . 
for comments and suggestions. · 

203-22· 

All those interested are urged to ·write to me. Make ·your 
comments ·as detailed or as brief as you like (a postcard with 
your name .and the word ".interested" would already be heipful) . 
Provided the · number of those responding i_s not .too insign:ificant 
I would then draw up a suitable document (including a list of 
interested individuals ·and a summary of the comments. received) 
arid send copies of it to all manufacturers of nmr machines. 

Remember: it would be satisfactorv if we managed to coax 
into acti·on just one of the co'mpanies. --The others . would then 
soon be forced to follow suit. At least, that seems likely 

- if one believes that the free enterprise system is still 
functioning. 

So don't forget to write! 

Sincerely yours, 

(2._g . ... ~ 
rl~Gt, 

. . . 

Gerhard B·insch 

N O T 1 C E 1 ! ! ! ! 

Several of our Newsletter participants. are getting a little lax ih 
the preparation of their Newsletter contributions, in that unneces­
sarily wide margins and unnecessary double spacing of the type is 
becoming more and more prevalent. Production costs force me to 
begin sending such contributions back for compression to the minimum 
number of optimally filled pages. Please help us .by making such 
returns unnecessary. ·· 

B. -L. Shapiro · 
4 August 1975 
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Multi-budget systems lo~ multi-discipline 
applications ... Tracor · No~thern signal average rs. 

Data once thought to be unob- data processor and continuous 
tainable due to. its fringe position · display. The solid state memory 
is now ·easily captured by Tracor · is available in ;1024 or 2048 with 

. Northe,rn's signal av.eragers. The -220- 1 counts pe,r address. 
· adaptability and versatiJity of our · To make sure our system oper-
powerful systems is proven by ates within yours, we offer options 
their daily use ,in fields like spec- Left: . NS-5~5A <,vith ! !siomation p1ug-ih like character generator display 
troscopy, electronics, physics, module .ex'amines severe noise situation. and NMR synchronizer with easy 
medicine, mechanical vibration Right: 100KHz triangular waveform is · · _ ! : 
studies and analytical chemistry detected after 1024 sweeps (real time= 

to n~me a few. 
8 

sec.). , ' ; 11 · · _ . 

NS-575A Digital Signal Analyzer. 
The most advanced fixed pro­
gram signal averaging system. 

Over -400 signal averaging 
installations provide the back­
ground and expertise in design­
ing the 575A. Implementation of 
the most sophisticated produc­
tion techniques enables us to 
offer these features as standard: 
* 1024, 2048 or4096 memory . 

with 220-1 counts per address. * 4 digit thumbwheel time base 
control. 10 uSec. to 10 Sec. 
per address. _ * Pre and post analysis delay. * Continuous or real time 
display. * Digital display of address, data, 
and number of sweeps 
performed. * Built in oscilloscope. * 7 data processing modes. 
To provide users with extensive 

flexibility and versatility, over .20 
plug-in modules are available for: 

* High resolution (9 or 12 bit) 
averaging of 1 to 8 signals at 
speeds up ~o 10 uSec. 

_ peraadress._ 

* 10 nSec. per address ave rag mg 
wi,h Biqmation11·_ ransient · 
Recorder. I . · . * PHA/MCS analysis. · * Auto and cross'. eorrelation . 

. an;:ilysi~. Iii * Parametric sweep and 
. pre-syn'chronization signal 

averagi,ng. i I . * Time interval trelnd/ distribution 
analysi~. · I * Signal frequency analysis. · * Voltage distribu

1
tion analysis. 

* High resolution wl aveform · 
digitizing: -

... ➔.-· .,. • • 

~ lbthlr1·t.;.....:,~ 

NS-570. A unique low cost signal 
averaging systerr;i · 

· Years of design experience 

.\ r-. ,-, ,"-_ 
\,..// \,.._/ ~\,....,./ 

TRLLV • 081824 
AOOfESS- aJ92 COU-IT • l1Sl99 

· Left: NS~570 ·in a direct averagiffg appli­
cation examines a severe noise environ­
ment. Right: Sine- :wave is detected after 
1024 sweeps (real time = 20 sec.) . · 

to operate NMR controls. Like 
the main system, options are low 
cost. . • . 
. Both · the 575A an,d 570 are 
compatible with Tracor Northern 
accessories which aid data ma-

.· nipulation ... readout/readin via 
teletype, high speed paper tape 
punch and reader, reel to reel 
and cassette magnetic tape and 
EIA compatible devices. And 
interfaces a~e available for 
DEC-11, H-P 9800 and Nova se­
ries computers. 

If you're not sure about your 
applicatio_n for signal averaging, 
give us a call. Our applications 
assistance department will be 
able to advise you-based on years 
of experience and over.400 instal­
lations. We _undoubtedly have 
worked in a situation similar to 
yours so we can talk results be­
fore you decide. Would you take 
anything less from the leader? 

have gone info Tracor North'ern's 
NS-570 to produce a system ideal 
for de,dicated ave ~aging and MCS 
applications. No other system 
available today can match the 

· 570's low;cost and state of the art 
features. '. And dd other system . 
comes-close to t'11e 570's ease of 

t. I opera 10n. . · 
Built into this unique system 

are 6.5" Tektronix oscilloscope, 

Computer based Signal Averaging 
Systems also available. Call or 
write for details'. · 

I -

Tracor Europa B.V .. NORTHERN SCIENTIFIC iNC, 
2551 .West Beltline HighwaY 
Middleton, Wisconsin 53562 

Schiphol Airport Amsterdam 
Building 106, The Netherlands 

Telephone(0~0~ 41 _1_8_~~ (608) 836-6511 ___ , 

-----.._ 

L 
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The University of . Western Ontario, London, Canada 

Faculty of Science 
.. O.e.i:>artment of Chemistry 

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

Dear Barry: . 

August 1, 1975. 

77843, 

A sinple microcell 

· · l 3 In response to your red letter, I enclose a couple of examples of C 
spectra obtained from a very simple microceil arrangement with which a few 
experiments have been done. The arrangement is .essentially that suggested 
to me by D.M. Wilson during a conversation at ' the recent E.N.C. A microcell 
is made from an ordinary melting point capillary to just fit into a 5 mm 
receiver insert. With a little practice a glassblower can turn these out 
with remarkable reproducibility. The c.ell is then suspended in . the receiver 
coil by means of a collar turned to fit snugly into a 5 mm. nmr tube, which, 
of course, is in the spinner turbine. We find ·that the volume of these cells 
is nearly constant at 55 µl. 

The spectra show that these cells permit one to get reasonable spectra 
from samples of a few milligrams very . easily. The first spectrum (A) is 

203-24 

that of 3 mg. of cholesterol in CsDs obtained in a 12 hour run. The upper 
trace is a two~fold expansion of the high-field region. The second spectrum 
(B) is from the reduction product of a naturally occurring sesquiterpene diol 
C1sH2s02 in CD2Cl2. We wanted to sliow that this product was essentially a 
50/50 mixture of diastereomers and felt that the microcell would provide better 
results for the 8 mg sample (i.e. , ~4 mg of each stereomer) than a 5 mm tube. 
Seven absorptions appear as two closely spaced signals (each marked with an 
asterisk) while in the spectrum of the natural diol these are singlets. -The 
upper trace in this case is a four-fold expansion of the lower field region. 

While these spectra ·do not comp .ete with those obtained by capillary inserts, 
etc., these are easy to get and the cost is near zero. Of course, with · 
quadrature detection or a crystal filter one could readily work with somewhat 
smaller samples. 

Best regards to Lee and the girls. 

JBS/gsh 
encls. 

J.B. Stothers, 
Professor of Chemistry. 



203-25 

~ 

L ' 



·B ,_ 
I 

29s; 

"• 
'H 

I 
5000 

I 
2500 

I 
1000 

I 
500 

* I 
250 

I 
100 

I 
50 

I 
25, 

* 

* 

* 

''c 

' ? 

* 

* 

* 

) 

* · 

PLi.11 
YEHi .:iCALE• 
!>&ART CHZ)• 
f-INI:iHCHZ> • 
HZ./ PUlNl• 
HLJRlZ• EXP• 

12 
' 3840•0 
2816·0 

1-00 
4•0 

* 
* 

* 

) 

r"➔ 
... 

i' : ; ', I I I l I I l I ; '• Ii I I I I I II : II II l'I l 

N 
0 
w 
I 

N 
O'I 



: . 203-27 

SYNTEX RESEARCH 
· DIVISION OF SYNTEX (U .S.A.) INC. 
3401 HILLVIEW AVENUE 
P.ALO ALTO, CAl:.IFORNIA 94304 

INSTITUTE OF ORGANIC CHEMISTRY 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A ·_&· M University . 
College . __ :station, Texas 77843 

. . . ' . 

July 21, · 1975 

IIDetermiri'ation of the Anomeric Con_ ,iguration of ~:-glycosides. 11 

.. Dear Barr_y: · 

I have measured the . 13c funr s ~ectra of a number of 2-3-0-
isdpropylidene ribose · and alle;>se d~rivatives in order to determine 
the; 11 anomeric 11 configuration of tht:! C-glycosides in : Table I. When 
both isomers a+e .available, · the cotifi"guration is easily established 
by application ·<;>f the well known lu~,1~ield shi~t 7ules for cis _-· g7oups 
o;n 5 membered rings. The problem! is more difficult however, if 
only '?nei" isomer is available and_ iwften the lH spectr~ ~oes no~ yield 

· unambiguous results. __ We hav~ found that tne 13C qhemical shifts of 
the' 2-3-0:-isopropylidene carbons lo,ifi . C-glycosides are · quite depe1;dent 
on the C:l con~iguration and the~e l, lshifts can be us_ed to es~_ablish ,,......__,, 
the configuration at C-1. In cqc~3 , the methyls . of the · 13 isomers ~ 
occur at: 27.44+ .31 and 25.55+.13p:Bm while the quaternary carbons 
are at 114.67±:25ppm. ' The corr~s~ondin_g ,_ figures for the a isomers 
a:re 24.94±.13, 26.20±.0Q and 112.:911±.40 ppm. The difference in 
chemical•. shift of the methyls , in ttie 13 isomers is near 2 ppm while 
in the cf isomers this difference :i '~ less than -1. 4 ppm. 

. h . d . ' h' d : 'II h . db' . H' h' · . __ T e compoun s in t is stu y 
1

were _synt_. esize · y _ Drs. iros i 
Ohr::ui and John Moffatt in · the I Instf~tute of. Molecular Biology and_ a 
complete account of the work ~as Jb ~en submitted to JACS. . · 

. - : .1 1 . . . . 
· I trust that the attached gre

1
Ern will continue my subscription 

~1:1d this -contribution will delay ltJ ·e arrival of the dreaded blue and 
pink. ·. . _ _ - _ ·__ _ :. , 

Good luck -with your fund 

Attachment: 

Table I. 

MM:mw 

I 

raising J 

- - I 

Sinc~rel1 yours, 

~*11· 
Michael 1 D Maddox 

I. 
I 
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TABLE I 

f3 isomer a isorne.r 

R ; R' Type Me Me C Me , Me C. 
! 

CH 2CN ! H I 25.39 27.31 114.92 24.77 ! 26.11 113.32 

' CH2CN l Cc/>3 I 25.55 ~7.44 114.89 24.90 f 26.14 ; 113.23 i 

I I I i . 
CH

2
CN a,_ \ pBrC

6
H

4
co I 25.49 27.41 . 115.73 i 24.84 ; 26.11 : 113.85 

, I I ' 
· . i ! I • ; 

CH 2co2Me ; H I 25.52 27.47 114.53 i 25.06 l 26.30 ; 112.90 i 

i I ! . 

CH 2co2Me i C:¢ 3 I 25.75 27.63 114.37 i 25.19 j 26.33 i 112.58 ' 

: ! l 
<";H (CO2Me)

2 1
c¢ 3 I 25.75 27.60 114.30 i 25.00 ! 26.24 112.68 

. : . : .· ! 
CH (CO2ET) 2 jc~ 3 I 25.68 27.57 114.21 ! ?5.00 ! 26.24 112.61 

' i . 
CH2CN - II 25.38 27.27 114.79 I 24. _74 i 26~04 113.20 

. CH2(C02ET) _ - II 25.52 27~41 ·1 114.5oJ 25.00 i 26.27 ·112.68 

CH 2co2Me . ~ 25.52 27.37 114.47 1 25.16 26.20 112.65 

//J... •. \ ; 
0

~.')=<:.,o H I . 25.48 27.83 114.53 ! j 
~ 

0 . 
)'-. ii 

H1 fNo...,. ICcf>3 II 25.58 . 27.57 111.80 , 
o,;',~"-<P a.. b 

a configuration indepently established 

b DMSO solution 

,,. 

t<o 

"'"'xo 
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University .. of Salford 

.Salford M6 4WT 

I Professor Bernard L.Shapiro 

Department of Chemisti;r 

Department of Chemistry 

and Applied Chemistry 

Telephone 061-736 5843 
Telex 668680 (Univ Salford) 

Valentin Dimitrov 

Dear Professor Shapiro, 
·' 

. . . . 

Texas A & _M University 

-Co~lege. of Science 

C6Uege: Station,Texas 77843 . 

30~July~1975 

' . 

: . . ; 

In No.184 o( the T.AMU NMR Newslet.ters t 1_ 97f ) 1 reported on a Single Operational Parameter 

Formula for Exchange. Me_anwhile,I (?hanrd -t:;ht formula , with the intention to improve it, 

and a brief description is given below~ I 
! . •I , 

I . 
I , 

~lease credit this contribution to the ' subscr:ption of Dr.Spassov (Institµte of Organic 
: ! '1 1· · . . . . . · ' 

Chemistry-,Iiulgarian Academy of Sciences,So{i 13,Bulgaria). 

A NEW INTENSITY ·RATIO -(NIR) FORMULA 
'I 

t 
l 

I . 

I 
• , I , 1 •• 

A new simple formula for ev~luating the lifet· e in asyinm.etric system is offered. The new 

formula is applicable both below and apove i''c~lalescence;and t~e accura~y of the results is 

shown t~ be far supe~ior to those obtained ~~
1

-~h the Ro~ers and Woodbrey intensity ratio (IR) = 

formula • . · I . 
• > • t • 

< 
There are two characteristic points in' the s~ectrum of a paripartite k~stem at slow excha.n-

~e2: the point of ~imum intensity 'ocburr~ at~.=· /2 Hz and the s~_dle point at: \I.= 0 Hz. 

In the Rogers and Woo~brey a;proacli V .= cS ; 1112 an~ . this point moves t~wards the v:_} 0 point 
. · . 1 . ~a~ . J 
a.s coalescence approaches" . i I, .. 

. - - .. 1·1 · ·. -
iss,µning that the two .points Yi and )) j ar~ Mixed and making some transformations ~d cerL '1 

approximations in ·the Hahn,Maxwell an. d:.'' McC~I'_ ],. ell -(HMM) equ.ation
2 

one gets a formula for eva-

lu,ation of the :li£et:iJJ,e, · ll 
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1-2.R + V (1C.'i.T2)
2 + (R-'1)

2 

where R = F1 (Yi) / F2(Vj). F1 _and F2 are functions of _ the Acanning frequency _Y ~d f, 
T2 . and 't' -HMM equation • . All these have . their usual meaning 11 

The formula has been applied to the classical c~se of N,N-dimethyltri~hloroacetamide 

lDMTCA) .. The results obtained .by the Nm anq. m formulae,as well asthose reported by 

other authors3 ' 4 are summari~ed in the TableG . 

With best regards 

Yours sincerely 

Valentin Dimitrov 
REFERENCES 

1 M.T.Rogers and J.,C.Woodbrey,J.,Phys.Chem0 ,66 l19b2) 540 

2· v.,s~Di.mitrov,Org.,Magn.,Resonance,6 (1974) 16 . -. . . . . 

. 3 T.Drakenberg,KG-IoDahlqvist and s.Forsen,Acta Chemica Sca.ndinayica,M (19'/0J 694 

4 L.,Isbrandt,W.,C.,-T .. Tung and M.,Rogers,J.,Magn.,Resonance,.2 (1'973) 461 

ACTIVATION PARAMETERS OF THE DMTCA AT 100 MHz 

* * TLS*,& IR& Source:iof TLS TLS NIB 
the data 

Ref.,3 Ref,,4 . 

'F 1 .AH kcal.mole- 15 41 1 ± 00 6 16.,1 ± Oo3 15.,6±0.;1 -16.2 ± OG2 12.0±0.1 

~ b.S e.,u., . 0 .. 3 ± 2 .. 3 3-7±1.,1 . 1_ .. 7 + 0.,3 3.5 ± 0.,7 -11. 7 ± 0.,2 
' 'F -1 
A G29~?~1.mole . 15 .. _0 + 0.,1 15o0 ± 0.,3 15 .. 1 ± 0.01 15.,2 ± 0~01 15.5 ± 0.,001 

' -1 ', 

Ea . kcal.mole 15.7 ± 0.,6 16.7±.0 .. 3 16.2±,0 .. 1 _16.8 ± 0.,2 12G6±_0o1 

* TLS-Total Line Shape . analy$iS 

&Author's · unpublished results· 
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WAYNE s ·~ATE · UNIVERSITY 
COLLEGE OF LIBERAL _ARTS I 

DEl'ARTMt;NT· 01' CHEMISTRY 

Professor B, L. Shapiro 
Departm.ent of Chemistry 
Texas A & M University . 

. I 
I 

College Station, T·x 77843 . ·I 
I : . . i 

Carbon 1 Anisotro 

i 

DETROIT, MICHIG.,_N 48202 

Ju1y 31, 197 5 

in Imides 

I ,, 

Dear Prof. Shapiro: 1 · 

During th;, course of our investig;tionsl on the conformational analysis of 
imides, we have obtained some data whicp ~ ear on the question of the effect of 
amide carbonyl anistropy on the chemical shifts of nearby protons. · Data 

. a~ailable in the literature are s()mewhat tni~iguous. 1 While N-methyl protons . 
cis to the carbonyl group in N, N-dimethyl lmides appear upfield (shielded) . 
relative to the trans methyl group, the cis [cirtho protons in anilide s are shifted 
downfield 

1
(deshielded) relative to ortho p:i-o~oris in a phenyl ring trans to the 

carbonyl. I ii' 
We have examined a number of compo;unds in the imide series and have 

found that in all cases protons suffer ·sig~ifi[cant downfield shifts (deshielding) 
when _adjacent to the imide carbonyl funct~ori . Three representative examples 

are given below. . . . I 11 · 

• 0 HB 1. In diforllamide, l, an unambiguous assign-
' ll · l · ment bf\ ~e diastereotopic formyl protons 
·~ · N ~ can b~ m.ade using the couplin~ constants to 

HA O the pr:oH n .bonded to nitrogen. · Here the ' 
· 1. proton closest to the carbonyl group, · HB, is 

H . signiftc r ntly shifted to low field (0. 55 ppm) . 

. relative t o HA. . . . . 

2 Th t
l · 1 · "d. N "t ·1· I I . . d. . . t' . . •·1•b . • 

. , e unsymme r1ca 1m1 e, -ace y pro 1onarm e, ex1s s as an equ1 1 r1um 
mixture (3:1) of two diastereomers 2a

1
a iid 2b. · We have assigned the structure ,- :ii -. 

CHz CH 3 (B 1
) 

I . 
~ -

0 

2a 

' CH 3(1J) 
' 1·: 

~ 
0, J 

I 
i'' 

b 

A 
~ CH2 CH3(A1) 

H 
2b 
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Professor B. L. Shapiro 

2b to the major isomer on steric grounds. The relevant chemical shifts are: 
CH , A 02,20, B 02, 53 and CH

2
cH

3
, A' 02, SO, B' 0 2, 95, Thus, both 

metbyl and methylene groups ar·e shifted downfield by 0, 3 - O', S ppm when cis 
to an imide carbonyl group. 

3a 

I I . 
N N 0 

3b 
3. N-Acyl imidazoles, ;3, R=H, CH

3
, 

·c~cH
3

, CH(CH
3

)
2

, CF
3

, also. 
exist as a mixture of isomers 3a 
and 3b. The equilibrium constants 
range from 1. 5 (R=CH

2 
CH

3
) to 

4. 6 (R=H) • . In all cases, we have 
. assigned structure3a to the major 
isomer on the basis""""o°f electronic 
factors and dipole moments. In 

all of these compounds, HB exhibits a downfield shift (deshielding) of .15 to • 25 
. ppm in methylene chloride solvent relative to HA, which is further from the aniso­
tropic carbonyl function. In the more highly associating and anistropic solvent 
acetone reversals in chemical shifts were observed for some compounds. 

'Y y 
R 

In summary, our results seem most consistent with the proposition that the 
ani.sotropy of the imide carbonyl gr rup causes downfield shifts for hydrogens~ 
methyl and methylene groups which He in or near· the nodal plane and to the side 
of carbonyl bond near the oxygen atom. 

Preprints of our work on symmetrical imides and N -acylimidazole s are 
available upon request. 

Lc~ely yours, 
Morton Ra ban 

/;)~{/~, 
~Gaku Y/;amoto 

MR/cf 

References 

(1) W. E. Stewart and T. H. Siddall III, Chem. Rev., ..2,9, 517 (1970); J. W. Apsimon, 
.P. V. Demarco, D. W. Mathieson, W. G. Craig, A. Karim, L. Sa .unders, and 
W. B. Whalley, Tetrahedron, 26, 119 (1970); A. H. Lewin and M. Frucht, Org. 
Mag. Res., ]_, 206 (1975). 

(2) E. Noe and M. Raban, J. Amer. Chem. Soc., 12_, _ 6118 (1975). 
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Ito En illeerin 
allelrl .. 

a1:1ess: 'lries 
fOr Varian NMR sJltrometers 

. ·. I . . 
. . . 

. I 
• I 

INTERNAL LOCK/SPIN DECOUPLER · 1 

with new features to simplify operation I 
• I 

AE-361 (for use on EM~360) . ........ . ; ... .. ; ... $2250 
... I 

AE,-601 (for use on T-60) ......... : . : .. : ........ $225£>i · 
. i 

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

AE-607 (receiver for T-60) .. . ............... ... . 

FREQUENCYSYNTHE~ZER 
? . 

takes 42 MHz ·output from the rear 
panel of the General Radio 1061 
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. · 
AE-107 Synthesizer .... .... ................ . 

' ' ' -,. 
I 

. I 
$750 
I I 

$750 

I . 

I 
I 

$475, 

i 

In addition to the products listed above; Alto Engineeringi I • 

can design and manufacture special NMR accessories to yq1.i 
requirements. I 

r 

AE-601 (for use on T-90) 

· Alto Engineering also performs prompt, expert service on 1 For- detailed information or quotations, please call or write: . 
.Ron Paitich, Alto Engineering · Varian permanent magnet NMR spectrometers. We have, ten _ I 
941 Sherwood Lane, Los Altos, Calif. 94022 

:: 

'. 

( 

years of experience with this type of instrument. I 
- ! (415) 948-9053 ~ 

L 

alo CMQlneetlnQ I . . . . 

941 S~e 
1

, ood Lane, Los Altos, Ca. 94022 (415) 948-9053 
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· Title: 13c NMR and rotational barriers in pyridinecarbaldehydes 

We have in this laboratory, as people have in many other 
laboratories, for some time been studying barriers to inter­
nal rotation and conformational equilibria. in aromatic alde-
hydes.l As long as we were restricted to proton NMR, the · 
NMR bandshape analysis method was not generally usable due 
to the complexity of the prot'oh NMR spectrum and the often 

_at low temperature_ broad and featureless bands caused by 
short relaxation times. This difficulty has,. however,. 
sometimes been avoided by selective deuteration.2 · 

· · 13 · - · · · · 
With the use of C FT NMR instead of, or as a compliment 
to, lH NMR .there has been a drastic change in the possibili­
ties to study exchanging systems, due to the large shift 
differences normally observed in carbon...:13 NMR and the simp-
Jicity of these spectra when proton broad band decoupling 
is used. Furthermore, the less effective 13c relaxation at 
low temperature as compared to proton makes carbon-13 low 
temperature work less troublesome. We . have for a couple of 
years beenworking with 13c low temperature NMR to study 
barriers to internal rotation in-12,-substituted benzaldehydes 
and rotamer populations in ·o- and m-substituted benzalde­
hydes, . as well as their protonated-analogs.3 

Our most recent work in .this area is the 13c · NMR study of 
both torsional barriers ·and rotamer equilibria in the three 
pyridine carbaldehydes by means of complete bandshape ana­
lysis, resulting in the following data: 

4-'aldehyde 
3.!.. aldehyde 
2-aldehyde 

i · o a 
AG l50oK AG l50oK 
kJ/mol kJ/mol 

24.7 
30.1 
31. 4 

0 
l. 6 
3.6 

a~Go = G._ _ G._ 
~O-cis ~O-trans 

It is interesting to note that -a measurable population of 
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i ' 
I I ' ' . 

the NO-cis rotamer of py!l:'idine_.:2-carbaldehyde is found 
here, which is in cont;rfriction to what has been deduced 
from proton long-range

1 1pupling and from the observed 
dipole moment and Kerri c

1

onstant. 4 Fro~ the spectra shown 
in the Figure it can b,e I 1seen that there is no doubt in 
that , the population of

1 
t:,he NO-cis conformer is I:!gt negli-:­

gible . even tho.u_gh . :th,e 
1

e~lact position and intensity of 
the corresponding signal can not be given. 

. . : ·I 

I 

- _1Ut°C 

-138°c 

. ·· . ·· ··nr ·· ·· 
Figure Carbon-13 NMR 9p

1 

ctra of the aromatic carbons in 
pyridine-2~carbaldehyde at some low temperatures. 

Sincerely yours 

·-r~&.h . 
Torbjorn Draken~~ 
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Variads Special Offer: 
Over 30 Additional 
Nuclei 
If you own an XL-100 NMR Spe.ctrom­
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, 2osi, 18C, and 11B and many other 
nuclei in the XL-l0O's frequency range . 
·of 9.65 to 32.5 MHz-most of them 
at little or no extra cost per nucleus. 

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

NH-NH, 

6 

---····-·-· ..... L1_. 
l-500 Hz-I 

The nucleus observed for this spectrum is 
1sN, at 10.1 MHz, The upper trace shows· 
500 transients ( ~ = 90' ) of a proton noise-

• decoupled spectrum of phenylhydrazine in 
C6D6 • The negative magnetogyric ratio of 
1 sN produces negative. NOE, hence the 
inverted lines in the trace. The lower trace 
shoµis 2000 transients of phenylhydrazine 
(a~ 90' ); 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 t~e 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 che~ical problems 
is still a matter of speculation. The list 
of nuclei he will be working with will 
include 23Na, 27Al, 59Co, 77Se, 113Cd, 
199Hg, and 195pt, 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, 
af the University of South Carolina, whose early experimental work 
contributed to development of this capability of the XL-100. 

H,PtCI, 
T, (calc,) .= 0.65 sec. 

NU 

T = 5.0 sec. 
2.0 
1,5 
1,0 

0.60 
0,40 
0.30 
0.20 
0.10 
0.05 

In this spectrum, the new accessory allows 
the observation of 195 Pt at 21 .5 MHz; the 
sample was aqueous hexachloroplatinic 
acid. An inversion recovery (180' --r-90' ) 
pulse sequence was used in the automatic 
measurement of the spin-lattice relaxation 
time (T 1) for the 195 Pt nucleide. 

· @ var1an 
instrument division 
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Spectra: 1 H of ODCB; 13C of ODCB with proton spin-coupling. 


