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WE STOCK ALL THE RECORDING CHARTS YOU NEED ••• 
• THE WORLD'S FINEST NMR SAMPLE Tl:IBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
• EVERYTHING BUT THE SPECTROMETER • SEND FOR O1:JR 
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 
CHART PAPER have been updated to coincide with the newest instr-ument techniques . .. Fourier 

Transformation, 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 MO boxes 11•24 boxes 25-49 box• 50& over 

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 (CF,-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 col or) Cal. 20.00 19.50 19.00 18.50 
WCV-608 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 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" X 16" Blank 13.00 12.50 12.00 11 .50 

:!EQb 
C-60H, 4H-100, (9.00 ppm) WCJ-4HA I 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◄HC MH-100, PS-100 (10.8 ppm) ii 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) Ii 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 36.50 36.00 
WCJ-FX-60-BL FX-60 (para only) Blank 19.00 1B.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 

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

PERKIN-ELMER 
WCPE-2018 R-20, R-20A Cal . 37.50 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-20B Cal. 37.50 37.00 36.50 36.00 
WCPE-462-1075 R-12, R-12A (6 rolls/box) Cal . 35.00 34.50 34.00 33.50 
WCPE-435-0065 R-24 (roll) (6 rolls/box) 1, 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) 11 Cal. 35.00 34.50 34.00 33.50 
WCPE-2018B L 11 " X 22" Blank 15.00 14.50 14.00 13.50 
WCPE-2021BL 11"x19" Blank 15.00 14.50 14.00 13.50 

WCPE-526-1102 R-26 (rect.) (100 sh./box) 1, Cal. 1, 7.00 6.80 6.60 6.40 
WCPE-435-9020BL 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 SPECIAL Tl ES 
WCN-60/100 A-60, HA-100, A-56/60 Cal. 35.00 34.50 34.00 33.50 

\NILIVI.AD GLASS ·CCMPAN¥1 INC. 
U.S. Route 40 &·O.ak Road I Buena, N.J. '08310, U.S.A. 1 (609) 697-3000 1 TWX 510-687-8911 
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CONSIGLIO NAZI ON ALE DELLE RiOEROHE 

ISTITUTO DI CHIMICA DELLlD · ;MAOROMOLEOOLE 

Prof;essor Bernard-_ L. Shapiro 
Texas A~& M. _ Urtiversity, 
College of Science, 

·- C-ollege Station, 
Texas 77843 
u.s.A. 

. . . 

. "10188 MILAN0,-1-8th- -- -May-1 .9.7-6 ... 
V:i.&. ALroN&O . OOBTI N.. 19 ' 

Structure of Cryptoechinuline B 

· De~r Prof .Shapi·ro, 

Cryptoechinuline -B (R.Cardillo,C.Fuganti;D.Ghiringhelli 1 

Chimica e In_dustria _ 57, 687 _ ( 197 5), an isoprenylated · dehydro-
. t~yp~ophan derivativ-;,-isolated "from the inicelium of Astergil­
lus Amstelodami,has been studied in this laboratory by H ... and 
I'1c techniques. The 1 spec;:tral evidence (J.Chem.Soc. Chem. Comm. 
in press) supports _the assignment of the - structure given in the 

·figure • 

. Consi.deration of the type of m~lecular framework and of 
the s-i:.i.bstitution suggests tha_t the extractive could be deri­
ved by regiospecifi~ Diels~Alder condensation 

~ 

r~ 
► 

. . 

. . . 

) .·· y · 
. . 

from auroglaucine and neoechinu],ine C,which are known metabo­
,li tes <:>f the fungus. 

I hope this contribution will put mebac~ -on your mailing 
list. With -many thanks and. best regards. 

Yours sincerely, 

C,.~ 
(G.Gatti) 

~ 

L 

-------
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monTECHson· 

Professor Bernard • Shapiro · · 

Department of Chemistry 
:Texas A.&. M. University 
College Station TX 77843 
u. s. A. 

DIV iSIO1,:E Pl:1ROLCHIM :C.u. 
CENTRO RIC ERCHE BOLLA:~ 

· VIA S. PIETRO 50 
2002-1 . BOLLATE [MILA.NO , 

C ASE.LL A ,,os 1.:, i • , ••. 

TELEFONO (02) 3511 1201 / 21:i .ta;'c 
TEL EX 31G_79 MONTED IS 

DATA 4/6/1976 , 

VS . RIF . 

Title: J.;.Hydroxy, 2 ,.2·...:.dimethyl. propionic aldehyde: the structu­
re of its dimer. 

Dear Professor Shapiro: · 1) · 
It is well known , that 3-hydroxy, 2,2-d! 

methyl propionic aldehyde 

HOHzC - C(CH3)2 - CHO (I) 

~ 

L 

· exists in . equilibrium with a dimeric form. The · equilibrium de- -·~ 
pends on the physical state. of the compound; for example (I) is L 
usually separated from the reaction mixture (isobutyrro - aldeh_y 
de and formaldehyde) as a crystalline solid which consists of a 
dimeric form. When the solid is melted only .the monomeric form 
is present; after cooling it gives slowly the dimer. In solu-
tion the equil~brium position depends also on the solvent. This 
kind of behaviour is similar to that of other aldehydes2 ) • . 
According to what is known for similar compounds .one can suggest 
different linear and cyclic structures.. On the basis of infra~ 
red and mass spectral data of the acetylated product,. only the 
following two cyclic dimeric form are possible: 

; 

( II) (III} 
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fl. mDnTEDISDn 

A solution of {I) just dissolved in CDC13 , in which . the monomer 
is pratically absent, gave an nmr spectrum which agrees with 
structure (II). Furthermore .the nmr · spe·ctrum obtained in a sol­
vent such as DMSO, where it 'i$- possible to evidence the OH. group 
lmd its coupiing ·with vicinal protons · definetly shows the prese!!_ 
ce of the -CHzOH, -CHOH groups, ruling out the possibiiity of 
structlJ,re (III). 
The nmr spectra: present signals whose intensity increases with 
time. These signals must be attributed to an isomer, since the 
purity of product is very high. After some hours the two isomers 
presented peaks of comparable intensity and it was then possible 
to <let.ermine the spectral parameters of both. · The data obtained 
let us conclude that the dimer of (I) is a mixture of the stereo 
isomers (IV) and (VJ, in agreement with what can be derived from a 

conforma tional analysis: 

·. 
' 

(IV) 

H C 
3 

. (V) 

The more stable structure is the(IV)one which has the OH group 
· equatoria 1. 

i;ff c-,.. 4-:;;;,r s sincere 1 y 

E. Santoro, M. Chiavarini 

1) - E. Spath and I. Szilagyi 
"Chem. Ber.", 76 B, 949 (1943) 

2) - C.A. Armour et al. 
11 J • C. S • II , 3 01 ( 1 9 6 4 ) 

M. Vogel and D. ·Rhum 
" .. o. C. " 1!_ 17 7 5 ( l 9 6 6 ) 
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monTEOISOn 

·Prof. B.L. Shapiro, 
Department of Chemistry 
Texas A & M University, 
COLLEGE STATION, 
Texas 77843 - USA 

Dear Professor Shapiro~ 

. July ) , i 976 

I. 

. DI;FE/CER/PM · 
St~bilimento Petrolchimico 
Via G. Motta . 
30175 Porto Marghera 
(Venezia) ITALY 

I send you here attached a brief note on the 
structure of the lactam of the e:-amino-hexenoic ~.cid as 
my contribution for the inscription to TAMU Newsletter 
for 1976. 

Subject : . I 
STRUCTURE OF THE LACTAM OF THE £-AMINO-HEXENOIC ACID (I) 

Among other· impurities in the oxidati.on of the capro­
lactam, such as valeramide and adipimide, we have .also 
.found (I) and succeeded in chromatograI)hically obtaining . 
a sufficient amount of such compo_und to examine it by mm. 

A 20% solution w/v in CDCl3 of (I) was prepared using 
TMS as a reference -to evaluate the chemical shifts. 

The proton spectrum of (I) ·is reported in Fig. 1. 
·The stuctural formula obtained from NMR a,nalyeis is given 
hereafter; numbers from 1 to 6 indicate the different 
protons 

(I) 

. Table 1 indicates the chemidal shifts in ppm and the 
coupling constants in Hz (the sign of ~he J was not 
determined). 

. TABLE no. 1 

l(4,5,6) 
J(3) . 
S (2) . 
J (.1) . 

= 1.5 + 3 
- 5.02 
= .5.8 

8 + 8.4 

. . I 
J(2 - 3) = ± 10 

± 5.5 
= ! · 4.2 
= ± 1.9 

J( 2 - 1 ) · = 
. J( ·3 - 4) 
J(2 4) 

-------L 



The ta.mis included between 1~5 and 3 ppm refer to the 
methylenic groups indicated w~th numbers 4, 5 and 6. 

The numbers of the protons related to the . remaining · 
three groups are confirmed by the integrals. . 

The olefinic proton (3) is.related to a multiplet of 
apparently 5 lines, which is produced .by the splitting · 
with the olefinic proton (2) through J(3, 2) = ± 10 Hz and 
with the methylenic protons (4) through J(3, 4) = ± 4.2 Hz 
according to a first order spectrum interpretation. 

The c.s. of (3) is located at 5.02 ppm. 
The olefinic proton (2) is related to a multiplet of 12 lines. 
It is produced by the splitting with the olefinic proton 
( 3) through J(2, 3) ::,; ! l _O Hz, with the proton ( 1) through 
J(2, 1) = ! 5.5 Hz and with the methylenic protons (4) 
through J{2, 4) = ! 1.9 Hz ac6ording to a first order 
spectrum inter~retation. 
The c.s. of (2) is located at 5.8 ppm. 
The wide band (quadrupole moment) located between 8 and 
8.4 ppm is related to the (1) proton. This one, bonded 
directly to the n~trogen atom, exchanges ~i th ~2o and i _t 
is therefore possible to remove the coupling with the 

~ '- olefinic proton (2). This coupling must be a vicinal one 
since a long-range coupling through two or more saturated 

~ 

bonds is unlikely. · 
The 12 line multiplet of the olefinic proton (2) has 

converted into two triplets after deuteration. · 
A further reason for the presence of nucleus (2) in 

alpha position to the nitrogen atom, is the shift to a 
lower field because of its electrophilic character • 
. After deuteration, the )NH bond disappeared. ·. 

· The J(3, 4) coupling constant is of the same order 
of magnitude · as found in the literature for similar · 
compound·s J . . · (CH _ NH) = 4 5 H 

vie - - · . • z 

Yours sincerely 

l:~u~ v ~ aAc:-· 
(Giorgio Gura.to) 

215-6 
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BRUKER 

with ne MULTINUCLEAR facility! 

111 sn 
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SYNTH -INPU1 mA 

MATCHING 

- 2- 36MHz FOURIER - • 

79 
Br 

• 
PULSE 

zo7 pb 

A unique accessory to explore the periodic table with the 
most advanced FT spectrometer today . .. the WH-90D. 

Manning Park 
Billerica, Mass. 01821 
Phone 617-272-7527 

Call or write for details. 

BRUKER INSTRUMENTS, INC. 

539 Beall Avenue 1548 Page Mill Road 5200 Dix ie Road , Ste.116 
Rockville, Maryland 20850 Palo Alto, Calif . 94304 Mississauga, Ontario, Canada L4W1 E4 
Phone 301-762-4440 Phone 415-493-3173 Phone 415-625-2375 
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UNIVERSITY OF UMEA 
Department of Org;mic Chemistry_' 

- J.u 1 y 8 , . 1 9 7 6 

Dr Bernard , L. Shapiro 

Department 6f Che~ist~y 

Texas A&M U~iversity 

College Station, Tex~i 77843 

u:s.A 

Cr(dpm) 3 A PARR Soluable in Nonpolar Solvents. • 

Dear Barry, 

The ~se -of paramagnefic fel~xation reagents [~ARR's) to 
13 · qua~tify C FT NMR spectra is steadily increasing. However, 

I . 

the most commonly used reagent, Cr(acac) 3 , is not as inert 

to physical int~raction with organic substrate molecules as 

prsvio~sly thou~ht and b~iid~s, the solubility in hydrociarbon 
. - 13 . 

solvents is to6 limited for general C NMR purposes. A more 

bulky reagent,trisdipivaloylmethanatochromium(III),turned out 

to be su~erio~ to "chiomacac" in this sence, thus making it 

possible to achieve the d~sirable leveling of T1 / NOE. Since 

this reagent is not commercially available I will give a 

short and convenient reci~e: _ 

3 g. of chromium(III)chlori~e hexahydrate,20 g of urea 

and · 5 g of dipivaloylmethane are mixed in Et □ H / H 2 □ 
(!:1). The mixture is r~flDxed during 24 hrs. and 100 ml _ 

of H 2 □ is ad~ed to . the deep purple cooled solution. A 

sloppy graduate student sh6uld get ~b~ut 60% yield. 

Sublimation. m.p. · 229° C. 

Th~ ~~e-of reag~nts of this type ·(Gd or Cr) would probably b~ 

a valua6le substitute to the more timeconsuming pulse-modulated 

technique. 

Thanks for the blue reminder. 

Very best regards 

215-10 

/ Ulf Edlund/ 
Postal° address 

· S-901 87 UMEA 
Sv1 1;:den 

Telephone 
· 090 - 12 56 00 

Post giro accc1::-.t 
1 56 13 • 3 
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' DEPARTMENT OF CHEMISTRY . 

i 
! 
i 

I . 
Profe$;sor Bernard L. Shapiro 

_Department of Chemistry 
Texas !A & M University 
College Station 
Texas ~ U.S.A. 77843 

I 

I 
I 

i· 

THE UNIVERSITY OF ALBERTA 
EDMONTON, CANADA 

T6G .2G2 

· July 7, 1976 

TITLE: Problems with -V-2708 Power Supply 

Dear Barry: 
.I 
i . . . . , + would like to initiate my subscription to the 

TAMUN~R Newsletter with this letter de.scribing briefly 
two PfOblems that we had w.i,th our V-2708 power supply~ 
Perhaps som~ of · your readers would be _interested in 
our s0lutions. 

i 
The first problem concerns the lo'ss of lock of .our 

flux ~tabilizer when we have a power· flicker in our 
buildlng. This causes both the stabilizer and the com­
rriutat9r of the power supply to os~illa~e resulting in 
damage to the carbon brushes. This happened once on an 
overn~ght experiment and left the transformer badly 
pitted. Our electronics shop ·built an

1 
interlock which 

opens :the feedback loop between ·the power supply and the 
stabiiizer ~s sobn as ·it senses an oscillation. This 
circuit is ava{lable upon request . . 

I 
I • 

· fhe second problem concerns the pttted transformer. 
I • . 

Basically we followed the procedure used by Nunnally and 
Holli~ 1 to smooth the winding surfaces:, with one modi-
f ic~t~on: we reversed the direction of the commutator 
stepp~ng motor (and limit switch~s) anq connected the . 
pciwer iinput to the transformer to the top of the trans­
forme~ instead of · its original p6sitioh on the bottom. 
(The ¢.cirnrnutator now rests . on a II fresh II surface at the 
botto~ third of the transformer instead of the top third.) 
This was accomplished by carefully chiseling away the 
casing on the top of the transformer to expose the top 

C 



Prof. B.L. Shapiro July 7, 1976 

copper winding. We then cut the copper winding-, · ·unwound 
about 2-3 inche·s and drilled holes to acco·rnmodate a 
suitable wire .· clamp for the pow~r input~ We . then manually 
checked for mechanical clearance of the commutator and 
adjusted the limit switch activators accordingly . . Care­
fully inspect foi loose copper shavings~ 

Since the two modifications we have had no further 
problems with ·our power supply • . Two or three days of down 
time is well worth saving $12,000.00 for a new power supply. · 

TN/ls 

References 

Sincerely, . 

?int It)~~ 

Tom Nakashi.ma 

1. R. Nunnally and D.P. Hollis, TAM:U NME News Letters, 
206, 16 (1975). 

215-12 
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IWAN N. ST1RANSKI-INSTITUT .· 
fur :Physikalische I und Theoretische Chemie· . 

'der Technisc.heh. Universitcit ~er!in · 

Berlin; den 9 · / 6 ··/ · 76 
Tel.: .(030) 314-4958 

J:>rof~ B.L.Shapiro 
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Chemical Shift Study . a~ specific · interactfo:nsbetween ex-Lecithin 
and some n:atural+Y occurring Amino-Acids. I , 

. Dear Profe'ssor Shapiro, . ' . . -~ -· . '. 

Recent . 1 3 C-, 1 H-nmr, CD and IR studies aime,d at the detection of 

, elec.trostatic interactions between Amino .A!cid ( AA) side:--chain 

. residues i~ charged poly--,peptides . apd the polar head groups . of 
lipid Phosbhatidyl-Gholine (PC) ( 1, 2, 3, 4.) •

1
These stu.dies showed 

• . l • • ' • . 

contradictory results concerriirijf this kind. of interaction and 

. also-· the p6ssi bility that geometrical requirements are to . be . ful"'." 
. filled to · explain some .anomalies ( 5) . 

I . • • . - . • • . . 

In. an attempt to detect this kind of inter:action in a quarititatl ve 
. but simple~ way, we , undertopk a .preliminar'.y . 13 C.:., 1 -H-rimr Chemical 

• • 1 - • . • • • 

Shift . study . of some naturally occu.rring AA differing in shape, 

charge dep.~i ty · and ·polarity which were dis,solved . in H2o and in . 
PC/H

2
o dispersiorts: . . •. · · ! - · 

The chosen\ AA we:r:-e: Gly,L.;_Ala,L-Phe,L-Pro,
1

L-Asp,L-Glu and L-Lys. 

The spectr~ of the lM solutions and of the AA+PC/H2o .filspersions · 
(three valµes of AA/PC molar fraction were analysed: I,2,5)were 

taken at t-t-;o different temperatures; 32 ° an1d . 45 °C, which are .. lower 

and higher: with respect the transition phase temperature of PC 
lipids.The : pH value was 7, the optimal one' for . this type of 

• • • I . • • 

1nvestigation(6)~ Unsonicated PC dispersions . w:ere .used since it is 
. . . . . . . . 

known tha.t' they provide a better approach ·. tthe membran~. structure 
than phospllo.lipid vesicles obtained by sonlcation(7). 1 3 c{1 H) spectra 

. were obtained w.:j_th a 90MIIz-Bruker~FT, external lock C6F6 and TMS 
· as e_xterna'i ·reference. 1 H-nmr spectra were 1 obtained with a · 270MHz­
Bruker.:.FT, i'iriternal lock n2o and internal .reference DSS. Five 

.· independent runs • were undertaken to minimi~e the statisticai error, 
• • • • • . . I • . • 

the rep:roducibility . better than +0.2 pp~and +0.01 ppm for C~I3- -
and H-NMR. resnect:i_ve1v . 

C 
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,/\ · We find that, within exp.erimen.tal error, there are no chemical shift 
changes in going from AA . solutions to the different AA+PC/H2o 
d;i.spersions. This invariance of .Chem.Sh. values, in particular for the 
1 3 COO- . and Hex groups_; indicates that . there are no· detecta,ble changes 
in aggregation of AA and their mean environment over this 5-fold . . ' 

concentration range. • We may, there.fore, conclude that the AA are more . ' . . 
or less distri_buted in the aqueous solut.ion channels of the PC 
liposomes. The dominant interaction in these systems is the one of AA 
with H20 (and H20 with PC polar heads)~ Polar PC heads and AA are not 
easily accessible one another when dissolved in water. The invariance 

·_ of .the 13 Ccx, 13 C~, 13 Ca, 1 H~, 1 H0 ,etc., Chem.Sh. further indicates that 
changes in hydrophobic interactions have to be ruled out. 
We would like to thank our friend A.Giannotti of the BRUKER SPECTROSPIN 
for his assistance and help,and the ALEXANDER VON HUMBOLDT-STIFTUNG 
fpr a fellowship. 
Please credit this contribution to the account of Prof. Lippert of 
this Institute. We sincerely hope that this contribution arrives in 

0 time in order to keep us on the TAMU~NMR-L mailing list. 

Yours sincerely 
7 / 

/ . / 
. , 

•\ ;.:.• ~ L C:~::;, 
_ (! I, . n '(,, "-f c.i '- \, 

D.Ziessow 
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1-C.A.Chang,S.I.Chan, Biochemistry 13,4382-4385, (1974) 
.2-Kam-Yee Yu,J.J.Baldassare,Ch1en-Ho, Biochemistry 13,4375-4381,(1974) 
3-G. Assman, H.B. Brewer, Jr. , Proc. Nat. Acad. Sci. USA 71, 1534-1538, ( 1974) 
4-H.N.Baker, et al., Proc.Nat.Acad.Sci:usA 9,3631-3634, (1974) 

· 5-C.Nicolau,H.Dreeskamp,D.Schulter-Frohlinde, FEBS Letters 43,148-150, 

(1974) 
6-H.Hitata jK,Altendorf,F.M.Harold~ J.Biol.Chem. 249, 2939, (1974) 
7-A.Seelig,J.Seelig, Biochemistry 13, 4839-4845; (1974) 
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Mild artd Simple Recovery of Substrates ,from Doped .NMR Samples. 

Additives to nmr sample solutions have become popular, which by 
electron-nuclear relaxationl achieve intensity decontrasting2 or just 
removal. of NOE effect3, ("shiftless relaxation agents 11 4) , in hard-

.· pulsed FT nmr. . I 

I 
To restore nmr as a nondestructive technique in such cases, we have 

0 

investigated suitable sample recoveries, and the most satisfactory pro- (\ 
cedure is exemplified below on Fe3 acetylace

1
tonate. · The metal is pre- \__/ 

cipitated as sulfide, and the ligand is pumped away from the substrate. 

Rinse the ninr solution over into a vial! (e.g. with CHCl,?.). Add a 
mixture of 0.4 ml of methanol and 0.1 ml of 1water (in case ot ·a 5-rnm 
sample size). Allow H2S to bubble in for 10-20 sec. Black iron sulfide 
should precipitate. Allow to stand _stoppered for 1/2 hr. Filter through 
a small, tight plug of cotton in a disposable pipet and rinse. Concen­
trate, and pump at high vacuum at room temp. 

Cordially, 
I 

' /I / 7( M,.-A.... . . --~~· .- -----: 
. . Sandor Barcza 

SB:rck 
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Can you guess who's ahead 
in permanent-magnet NMR? 

Ahead in experience. We intro­
duced the first permanent-magnet 
NMR spectrometer in 1960. We give 
you 16 years of know-how along with 
tried and proven instruments. 

Ahead in barrel-type magnets. We 
were first with the barrel-type magnet, 
the kind now used in almost all other 
permanent-magnet spectrometers. 

Ahead in VTP. Some people think 
variable temperature probes can't be 
used in permanent-ma~net spectro­
meters. They certainly can. 
(Experts prefer the Joule-Thompson 
VTP which we developed.) 

Ahead in high resolution, low cost. 
We introduced the first high-resolution 
60 MHz NMR spectrometer back in 
1971. (Its updated version still costs 
under $14,000.) 

Ahead in high resolution, high field. 
We also introduced the first hi·gh­
resolution, high-field 90 MHz 
instrument in 1972. 

' Ahead in low-priced 13C. Last year, 
we were first with a low-cost pulsed 
Fourier trariisform permanent-rnagnet 
spectrometer. Priced under $35,000. 

Ahead in choices. We offer a 
choice of four permanent-magnet NMR 
spectrometers rang,ing from low-cost 
routine instruments to versatile 
90 MHz research instruments. 

.. Ahead in FT capabilities. You can. 
get our high-performance instruments 
with the famous Nicolet TT-7 Fourier 
transform system. 



Model R-32 
For years, this 90 M 

NMR instrume, 
introduced in 1972, was the 

only high-field spectrometer 
with a permanent magnet. 

The R-32 performs 
sophisticated INDOR and 

variable temperature 
measurements. It combines 

pushbutton internal lock ; 
and double resonance 

capabilities of spin 
decoupling and tickling. It's 

available with pulsed -
Fourier transform for several 
nuclei: an exceptional value 

if you need the sensitivity 
and spectral simplification 

of high-field NMR. 

Perkin-Elmer, of course. 
Bringing you all tlie benefit 

of permanent-magnet NMR 
. in a choice of models. 

Model R-12B 
Here's the most stable 60 

MHz spectrometer available 
anywhere. Medium priced , 

it delivers (apid sample 
throughput with a 

pushbutton internal lock 
system, advanced FFT 

capabilities, newest 
decoupling design, and 

10-speed flowchart 
recorder. Its variable 

temperature accessory,--.. 
permits quick cooling o 

samples to -100°C without 
liquid nitrogen. 



ModelR-24B 
A high-performance 60 MHz 
NMR at a low price, the 
R-248 features pushbutton 
controls for simplicity and 
accuracy. An optional 
double resonance 
accessory provides spin 
decoupling and field 
locking. You 'll get 25:1 S/N, 
0.5 Hz resolution and 
system stability. Convenient, 
reliable and rugged enough 
for industrial and academic 
requ irements , the R-248 
offers low cost to put high 
resolution NMR within your 
reach for the first time. 

In price and capabilities, these Perkin-Elmer 
instruments put NMR spectroscopy within reach of 
any laboratory. What's more, their permanent­
magnet design brings extra advantages. 

They' re much more stable than instruments 
equipped with electromagnets. They're easy to 

. install, without cooling water, pipes, or coils. They 
operate on only a few cents of electricity a day, 
saving thousands of dollars a year in operating 
expense. And they last years longer than 

Model R-26 
For Carbon-13 pulsed FT 
NMR, this is a simple, 
low-cost system for routine 
analyses. It's as easy to use 
as a proton spectrometer. 
Large separation of signals 
plus the great stability of its 
permanent magnet/field 
frequency deuterium lock 
achieve high signal-to-nois• 
with good resolution. 
Simple push button controls 
provide Fourier transform of 
stored data. 

electromagnetic types. 
Talk to your Perkin-Elmer representative. He'll 

help you select the one that fits your needs best. And 
you can count on thorough back-up and service 
based on 16 years of unmatched experience. Or write 
us directly. Instrument Division, Perkin-Elmer 
Corporation, Main Avenue, Norwalk, CT 06856 . 
Bodenseewerk Perkin-Elmer & Co. GmbH, 07770 
Ueberlingen, West Germany. Perkin-Elmer Limited, 
Beaconsfield, Buckinghamshire HP91QA, England. 

PERKIN- ELMER 



Ttne Address Of Your 
Nearest 

Perkin-Elmer 
I 

Office Or Distributor 
Can Be Obtained From: \ 

1 

lnstruJent Division · · Coleman Instruments Division 
Perkin~Elmer Corporation 2000 York Road 
Norwalk, Connecticut 06856 Oak Brook, Illinois 60521 

Per~in-Elmer Limited 
Beaponsfield HP9 1 QA 
Bucks, England 

Bodenseewerk 
Perkin1Elmer & Co. GmbH 
7770 Ueberlingen, West Germany 

I 
For your convenience here is a list of Perkin-Elmer Branch Offices in the USA: 

Arizona 
Phoenix : 
Surety Building , Suite 3 
1836 East Thomas Rd . 
Phoenix , Arizona 85016 
1602) 274-1446 

Calllomla 
Santa An'a: 
1625 E. Edinger Ave . 
Santa Ana, Cal. 92705 
1714) 835-9277 

San Francisco: 
4,11 Clyde Ave. 

Florida , 
Altamonte Springs : 
303 Semoran Blvd . 
Suite 320 
Altamonte Springs, 

Florida 32701 
(305) 831-5333 

Georgia 
Atlanta : 
1587 N.E . Expressway 
Atlanta, Georgia 30329 
(404) 633-8552 

llllnoia 

PERKIN-ELMER BRANCH OFFICES 

New Orleans : 
P.O. Box 946 
261 I Sharon St. 
Kenner , La . 70062 
(504) 729-3055 

Maryland 
Gaithersburg : 
15 Firstf ield Rd . 
Gaithersburg, Md . 20760 
(301) 926-3200 

Massachusetla 
Boston : 

Missouri 
St. Louis : 
10135 Manchester 
St. Lou is. Mo. 63122 
(314) 821-5921 

New Jersoy 
Saddle Brook: 
299 Markel St 
Saddle Brook. N.J . 07662 
1201) 845-8710 

New York 
Albany 
Suite 107 

Durham : 
3314 Roxboro Rd . 
Durham, N.C. 27704 
1919) 477-6051 

Ohio 
Cincinnati : 
3500 Atkinson Sq. 
11750 Cheslerdale Rd . 
Cincinnati , Ohio 4524.6 
(513) 771-9252 

Cleveland : 

Tennaaaae 
Nashville : 
325 Plus Park Blvd . 
Suite 206 
Nashville, Tenn. 37217 
(Georgia 404) 633-8552 

Tex'!• 
Dallas : 
13777 N. Central Exp. 
Suite 409 
Dallas. Texas 75231 
1214) 234 -0414 

Houston : 

C 

C 

Mt. View, Cal. 94043 
(415) 961-2050 

Chicago : 
328 Eisenhower La . 
Lombard . Illinois 60148 
(312) 495-3700 

Wellesley Office Park 
20 William St., Bldg , #5 
Wellesley . Mass. 02181 
(617) 237-9463 

3 Computer Park 
Albany , N.Y. 12205 
1518) 459-7915 

23366 Commerce Pk. Rd . 
Beachwood, Ohio 44122 
(216) 464-7980 Su ite 404 , 5755 Bon~omme 

Houston, Texas 77036 

Colorado 
Denver : 
Su)le 119 
2755 S. Locust SI. 
Denver, Colorado 80222 
(303) 758-4761 

Connecticut 
Wilton : 
P.O. Box 145 
Wilton. Conn. 06897 
(203) 762-4747 

Diatrict of Columbia 
Gaithersburg : 
15 Firslfield Rd . 
Gaithersburg. Md . 20760 
(301) 926-3200 

f Indiana 

I Indianapolis : 
7202 N. Shadeland Ave. 

I 
Indianapolis , Ind. 46250 
(317) 849-2777 

Kansas I Kansas City : 
5920 Nall Avenue 
Mission, Kansas 66202 
(913) 722-3222 

Loulaiana 
Baton Rouge : 
4251 Rhoda Dr. 
Baton Rouge. La. 70816 
(504) 293-3540 

Michigan 
Detroit : 
Eton Office Plaza 

Room 111 
1721 Crooks Rd . 
Troy , Michigan 48084 
(313) 643-0616 

Minnesota 
Minneapolis : 
Su,te 413, 2850 Metro Dr. 
Minneapolis, 

Minnesota 55420• 
(612) 854-5173 

New York City: 
Saddle Brook: 
299 Markel St. 
Saddle Brook, N.J. 07662 
(201) 845-8710 

Rochester: 
P11tslord Professional 

Building 
3100 Monroe Ave. 
Rochester , N.Y. 14618 
(716) 381-4730 

North Carolina 
Charlotte : 
Suite 110, Building #4 
Woodlawn Green, 

Woodlawn Rd . 
Charlolte , N.C. 28210 
(704) 527-0301 

Oklahoma 
Tulsa : 
4442 So. 74 Eas1 Ave . 
Tulsa , Oklahoma 74145 
(918) 627-2147 

Pennaylvanla 
Phi ladelptioa: 
West Chester Pike 
Newtown Sq .. Pa. 19073 
(215) 353-3700 

Pittsburgh : 
4767 Route 8 
Allison Park, Pa . 15101 
(412) 487-5555 

(713) 782-7112 ,,. 

Waehinglon 
Seallle : 
16 S. Grady Way 
Renton, Wash . 98055 
(206) 271-0202 

Wlaconaln 
Milwaukee: 
Whitman Park 

Professiorial Bldg . 
888 Thackeray Trail 
Oconomowoc, 

Wisconsin 53066 
(414) 567-8900 

I . 
PERKIN-ELMER 
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Assignment .£i carbon signals in a natural product with ·the aid 
.£i gated decoupling 

Dear Erofessor Shapirri: 

215-20 

After solving an almost infinite number of problems we are 
happy owners of a beautifully working XL-100. 1 . Following pr~vious PMR studies of helenalin , we describe 
now the CM~. Figure 1 shows the PND sp~ctra of the nat~ral pro­
duct and the derived acetate, whil~ Figure 2 c6mpares the PN and 
g~ted ~ecoupled spectra of helenalin (note the plot exp~nsion). 

Gated decoupli~g i~ an alternate method to ciff-r~sonince de:.. 
coupling for distinction of C, CH, CH2 and CH3 signals, having 
the extra benefit of lbng range coupling information. Although 
it is more . time consuming, {~ can be perf~rmed routLnarily on 
ov~rni~ht experim~nts since no specific decoupling frequency 
has to he selected and no ~easure~ents of residual couplings are 
done for specific assignments. 

Using chemical shifts, multiplicities and long range coup­
lings the spectra on the figures allow assignment of helenalin 
carbons as ·: C-1, 51.42; C-2, 163.70; C-3, 129.74; C-4, 211.91; 
c~s, 57.86; C-6, 74.10; C-7, 50.95; C-8, 78.24; C-9, 39 .. 51; 
C- 1 0 ~ 2 6 . 21 ; C- 11 , 13 7 . 9 5 ; C "- 1 2 , 16 9 . 6 0 ; C:.. 1 3 ., 1 2 2 . 7 6 ; C- 14 , 
20.13; C-15, 18.71 ppm from internal TMS in cric1 3 solution. 

This data should be useful for future structure elucidation 
of sesquiterpene lactones, since only veri few related natural 
prodricts2,3 hive been studied yet by CMR. 

~ph-Nathan 
of Chemistry 

1.- P. Joseph-Nathan, Resonan netica Nuclear de Hidrogeno, 
Organization of ~merican; pig. 90, Washington (1973). 

2.- N.S. Bhacca, F.W. Wehrli and N.H. Fisher, l_ • .Q.!:.& • . Chem., J~, 
36 1 8 (19 7 3 ) . 

3.- W. Herz and R.P. Sharma, J. 2-E_g_. Chem., ~~' 2557 (1975). 
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Department lof Chemistry 
Texas. A & ~ Univ~rsity 
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"Solution to Ba~eline Artifacts in High Dynamic Range Spectra" 

Dear Barry: 

I have been in communication with Jim ·Prestegard of Yale regard­
ing his findings on baseline glitches caused as apparent harmonics of 
large peaks. He reported in last .month's letter that these glitches 

· appeared · in spectra wh~mever · the large . peak was not an integral number 
of ·cycles from the carrier. Further, he observed this _phenomenon on 
an IBM 180Q and on a Nicolet-Bruker BNC-12. 

· we talked about this problem and I d:i,d a few experiments .and 
discov.ered 'that the problem appears to .be principally reiated to the 
sine look-:--up interpolation routine in the FFT routine. I carried out . 
integer Fourier transforms of simulated free-induction decays . with no 
interpolation between points in the 1025-point sine look-up table and 
with appropriate linear interpolation . . The results are as shown in 
the accompanying . figur~. The upper trace is part of an 8192 point · 
Fourier tr~nsform with a _ simulated 20-bit word length without inter- . L~ 
polation · and the lower trace tran_sform of the same data with inter._ 
polation. 1The lower trace is shown at a higher amplification to 
demonstrate that the glitche.s really have disappeared . 

. · It appears that . there are a ·r{urriber of Fourier transforms from 
various sources which do not interpolate during the sine look-up 
routine. · I knew of this feature in the Nicolet and Bruker software 
and have iI).formed the companies of the problem. I have been assur.ed 
that it has now been corrected. I · am using this letter to inform 
others who 'might be using IBM 180:0 systems of the problem. . . : . . . . . 

The pi-ogram that we used to ·carry out these simulations was 
written for the 36-bit word PDP-10 . and we have been simulating a 
number of ¢omputer configurations to discover .· optimum .methods 

· of handling FT data. We found th.at the interpolation glitches also 
appear in Jl 6-bit word .machines, of course, but that they are less 
apparent since the overall signal-:to~rioise is lower after the 16-bit 
transform. : We will be reporting shortly on a method of increasing 
the available post-transform dynamic range to 200~000 ·:1 in single 
precision. 

JWC/drn 

. i 

I 

' ; . 

. , 

Sincere.ly, 

·James W. Cooper 
Associate Professor 



Fourier trangforms of data having a large peak near . the 
center of the spectrum. 8192 points, 20~bit word. 
Upper tra~e: without .sine interpolation 
Lower trace: with .sine interpolation 
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Interactions of TMS Salts with Proteins; Postdoctoral 
Position Available 

Dear Barry: 

We read-with interest two recent TAM NMR Newsletters (Thomas,No. -212, p. 48, 
~rid De Marco~ No. 213, p. 24) detailing pr6blems with using various sodium salts of 
TMS as aqueous references. Those problems concerned shift changes of the reference 
with solution conditions. 

~ 

L 

· Our recent experiences with proton nmr of some hemoglobins indicate that even 
more serious p~oblems can occur than just reference positibn change~, na~ely, s~e­
cific interactions with. the p~otein. In the figure we exhibit~ portion of the 
·downfield proton trace of the low-spin cyano-met form of a hemoglobin monomer (5mM ~ 
protein, pH= 6.0 I= 0.2 NaCl, 25 8

) before (lower trace) and after (upper trace) L 
adding DSS to the D20 solution. The peaks labelled A-D arise from the n~tive 
protein: peaks X and Y arise from a form of .the protein which interacts .with DSS in 
or very near :the heme cavity. Additional DSS increases peaks X and Y at the ex­
pense of peaks A-D. The interaction of DSS with the protein is pH-dependent, 
occuring onlj in the acidic range . 

. . In our case, the problem of interaction with DSS was easily recognizable by 
virtue of the paramagnetic shifts which amplify the inequivalence of the native 
and 11 intercaJated 11 proteins. · It is not obvious that this interaction is as easily 
detected in diamagnetic proteins . We solved our problem by using t-butanol which 
we confirmed did not affect the nmr spectrum at all. Our experience suggests that 
it is worthwhile to compare spectra in the presence and absence of sodium salts of 
TMS before using them as reference. 

GNL:jkg 

Sincerely, 

)iP~tf 
Gerd N. La Mar 
Professor of Chemistry 
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Postdoctoral Position 

. Two postdoctoral positions will be open next year, 
starting in January and sometime in the summer. Stipends 
run $8,500-9,000, depending on experience. Res~arth in- . 
valves investigation of structure~f~nction relationships 
in hemoproteins, particurlarly in their high-spin ferrous 
and ferric states using multinuclear FTNMR. Interested 
persons should submit a C.V. and two letters to me at 
Davis. · · 

G. N. La Mar 
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Multiple Rate Processes by DNMR 

Dear Barry! \ 

For some time Dieter Hofner . in my group has been trying to apply 
DNMR techniques to cases wher~ several intramolecular rate processes 
are operative concurrently. Although the theoretical treatment of the 
bandshapes is straightforward in principle, the practical analysis of 
the experimental spectra proved to be trickier than we had anticipated. 
Other TAMU 1readers contemplating similar studies may perhaps profit 

I I . • • 

from our experience with this kind of work. 
. . I . 

In ·the nitroso compourids 1shown below (some of which have repeatedly 
been looked at by other workers, but never quantitatively) . the processes ~ 
of interest are .the hindered :totations about the N-N bonds; ring reversal L 
is completely averaged out at iall temperatures investigated. · 

. I 

NO . NO I 
I I 

0 0 : 
I I 

NO NO 

I II I 

NO 

cJ 
I 
NO 

III 
. . I . 

(e- i s-2, 6-dimethyl) (trans-2, 5-dimethyl) 

IV 

From elementary symmetry donsiderations one deduces that there should 
be 2 conformers for I, III and 1Iv and 3 for II. All of them were found to 
be significantly populated and 

1
could be unambiguously identified from the 

spectra . . As sensor nuclei for the dynamics we employed the methyl groups 
for I and . II ' (showing up as doublets, sometimes further split by small 
lorig-range c~_uplings) and th_e ~ ing protOns for III and IV (giving rise 
to an AA I BB 1 

'. .system plus 2 singlets for III and to 4 singlets for IV) . 
The kinetic scheme for compound II, for example, then 'looks as follows: 

I I 
· 0 0 I O 0 

. . N9 . ~N I . ~N . N""' 

J:)®J:)1 ~ ~· 
. N . N I N N . · 

' ' ~ - ~ ' . ~ ? ' 
0 · 0 i O O · 

IIa IIa' IIb TTr 
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Taking into account - the constraints of the detailed balancing conditions, 
the system is characterized by 4 independent rate. • parameter~, of which 2 
(~ymboli~ed by the solid and dashed double ~rrows) correspond -to single 
r _otations and 2 (shown as ,dotted and wavy dc,uble arrows) to concerted 
double rotations. A .similar analy9is can be performed for the other cases. 

This is not th~ place to repori and discuss the final r~sultsi I 
only wish to make a few remarks concerning some technical aspects of the 
analysis . In the case of II, where the situation is still comparatively 
simple, a few trial simulations convinced us that a minimum of 2 rate 
parameters is needed. More systematic simulations yielded the. rate 
constants [s- 1 ] and their estimated standard deviations shown on the left 
in the Table. 

Simulation Iteration 

T[°CJ k1 01 k. 2 02 k1 01 k2 o 2 p 

108 . 9 2.5 0.5 0.3 0.5 2.86 0.09 0. 20 0.03 0.003 
11 4. 2 5 . 0 0.5 o. 6 0.5 4.89 0. 12 0.21 0.03 0.039 
119 . 3 . 5.5 0.5 0.8 0.5 6.03 0. 15 0. 44 0.03 0.237 
126.2 16.0 1 . 5 1 • 5 0.5 11 . 5 6 o. 28 0.96 0.03 0.095 
139.5 25 25 4.5 ·o. 5 27. 2 0.5 J.49 o·~ 16 o,. 367 
151 . 3 65 5 1 5. 0 1. 5 78·. 5 0.5 8.58 0. 11 0.946 
164.4 11 5 15 35 5.0 158. 0 4. 1 20. 1 1.1 0.981 
174 . 7 240 25 110 15 301. 2 10. 9 52.8 4.7 0. 991 
185.2 380 40 290 30 477 50 1 42. 1 35.5 0.991 

The bandshape fit seemed quite satisfactory at all temperatures when 
judged on the basis of our experience with single rate processes. The 
simulation approach could also be applied to I, but p"roved unfeasible 
for III and IV . At about this time Dr. -David Stephenson, who has been 
working on the development_ of · a general automatic spectrum analyzer, ' 
had a preliminary_ Version of his program running, which, when applied 
to II, produced the results shown on the right in the Table. The dis­
crepancies give sober men pause. Later we found that even an iterative 
analy sis may sometimes not be reliable enough. An indication of this 
being the case can be gleaned from .the correlation coefficients listed 
in the last column, which are seeri to undergo a quantum jump at about 
15o0 c. Another source of difficulty emerged in the iterative analysis 
of III, where the computations seemed to show evidence of a spurious 
rate process, which only vanished when we also treated the static para­
meters . as free variables. · 

To summarize: . the analysis of multiple rate processes by DNMR seems 
to be a tr icky business indeed. Visual comparison of. simulated and 
e xperimental bandshapes is clearly no longer adequate and even the results 
of an iterative analysis should be interpreted with a good deal of 
discretion. 

Sincerely yours, 

Gerhard Binsch 
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19F FT Homodecoupling 
' . -----------------------

Dear Professor Shapiro, 

.Professor Barry L. SHAPIRO · 
. ·Department of Chemistry 

Texas A & lVI University 

COLLEGE STATION Texas 77843 

Wisscmbourg, le . 29. 6. 1976 

USA 

Besides some very promising results we got in our applications lab in Wissem-

,,.----._,_ 

L 

bourg ,about exotic nuclei, there is actually a nomber of classical NMR problems -~ 
we are dealing with, having in mind the great potentiality of the FT methods. . L 
For. example 19F FT homodecoupling. · · · 

One. of[tlle advantages of this technique is the huge decoupling range you get, be­
cause you do not loose too much decoupling power in side band modulation ; we 
found -~t is possible to decouple without any problems ± 3 0 000 Hz from CFCl3 ! 

Then y;oµ -~bt~in: the entire 19F decoupled spectr~m at once without tedious exp~n­
sion ·adjustements. And last; but not .le?st, .the computer, · gently locates immedia­
tly yoU:r' decoupling offset, . being kind enough to record, if you want two, three ... 
te·n sel,ectively decoupled spectra. Then you ·just have to think about the stru~ture 
of the · compound you are studying. ·. 

. . 

The . sp¢ctra shown. are self-speaking. 

Figure: 1 represents the non decoupled spectrum; 
. . . . . . . 

Figure; 2 shows the . result of perfluormethyl decoupling. 
. . 

A.full i;itudy on the detailed spectrum analysis, including proton broadband . 
decoup}ing ci.nd simultaneous 19F homodecciupling will be published soon. 

i 
S focerely, 

°' 
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UNIVERSITY OF MARYLAND 
COLLEGE PARK, MARYLAND 20742 

DEPARTMENT OF CHEMISTRY 

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

July 29, 1976 

Resolution Enhancement on an XL-100 

Dear Barry: 
. . 

We have recently completed modifications of Varian software 

.which enable us conveniently - to do convolution difference resolu­

tion enhancement ("CDRE") of FT spectra on our XL-100, in a manner 

analogous to that described by the Oxford Enzyme Group. 1 Instead 

of computing difference spectra, however, we simply use the 

function (l-Ke_t/T1)e-t/:r2 as our weighting function for the FID. 

K is the scaling factor which determines the relative magnitude 

of the e_t/T1 convoluted FID which would be subtracted from the 

unweighted FID, and T1 and T2 are the (positive) time constants. 

The function in parentheses provides the · resolution enhancement, 

and the final convolution (with e_t/T2) serves to regain some of 

the lost signal/noise. We seem to obtain the best combinations of 

enhanced resolution and sensitivity ·when the final weighting is 

started not at t=6i but at t=ts. By lboking at the oscilloscope 

display of the resolution-enhanced FID; one can determine at what 

time point the displayed data have become essentially all noise, 

215-32 

and set ts . accordingly. This "delayed" sensitivity enhancement 

("DSE") _feature may also be useful when one finds after accumulating 

hisdata that he grossly overestimated T2*, and has obtained a 
short, say, 0.5 sec FID, an~, say, 1;s sec -of just noise. Using 

DSE, the noise appearing late in the time-domain data may be 

eliminated without at all attenuating the signal appearing early, 

and without broadening the lines in the spectrum. 2 

r"--. The accompanying 100.l MHz 1H spectra of myelin basic protein, 

all computed from the same FID, illustrate our implementation of CDRE. 

The FID was accumulated with an acquisition time of 2 sec as part of 
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Professor B. L. Shapiro 
. July 29, 1976 

a WEFT 3 s~quence. Spectrum · A is the FT. of -the unweighted FID. 
. . 

The glitch at o=4.85 arises from· incompletely eliminated HDO. _In 

spectrumB, a .DSE . was used with T=0.2 sec and ts=0.625 sec. 

There w~s ' an improvement in the signal/noise; and without any 

line broadening, but it is not obvious in this presentation~ In 

spectrum C, a "mild" . CDRE including DSE was performed with the 

values T1=0.05sec, K=0~82,_ · T2=0.2 . sec, and ts=0;.625 s 7c. · 
I . 

~11 .the parameters (the time constan.ts · Ti, the scale factor · 

K, and ts, the startiJ?-g tiine point for DSE) may be entered from 

:the teletype keyboard, just as any other parameters. We have in­

stalled these modifications --both on the Varian disk FT and in-core . . 

FT programs for the 620 L/100 computer. The patches ·are too long 

to reprod~ce here, but a copy and instructions for use may be 

obtained ~Y writing to R. Rowan. 

RR/MM/ssc : . 
i 

Sincerely .yours, 

· Mark Mattingl.y Robert Rowan, III 

1 0 I.D. ~ampbell, C.M. Dobson, R.J.P. Williams, and A.V. Xavier, 
J. Magn. Reson.- 11, ·112 (1973). 

i . 

2. W.E. :µull, then at Harvard University, introduced us to the 

- idea 9f delayed sensitivity enhancement. 
I 

3. S~L. :Patt and B.D~ . Sykes,. J. Chem. Phys. 56, · 3182 (1972). 

,,..........__ 

L 

C 
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Multi- steps intramolecular carbonyl exchange 1n p61 inuclear m~tal 

I 

carbonyl cluster~ 

Dear Profe ksor Shapiro, 
. : . 

:w~ are sti i I cont•inuing our wor~ on the siereochemical non ~igidit y 
in pol inuclear metal carbonyls, wh~re C-13 n.m.r. spectrosc~py h~s 
been ~hown lto b~ a unique and powerful probe. 
Jn order t ~ get better insight towards the mole~ular parameters 
influencin4 the intramolecular carbonyl e xchange, we have undertaken a 
detai l~d ~{ udy of a series of phosphine, phosphite and diphosphine 

Ci derivatives of (I). · oc :O U,( ' '\. \ ..,.,-CO..w In the parent comp I ex the sing I e broad 
'\. ✓ I re~onance detected at room temperatu~e 

fi"e . . . sp I its, at I ow temperature, into three 

i ~ ~· peaks (intensity ratio 1:2:6), (h~ch 
/ ___ ,.., .. )S, '\ can ea(s)i ly be assigned to COax 1 and 

uc.._.Co:...--- \ ""c·◊,-- co~ . COeq 2 on the iron atom and to s Ix 
a veraged carbonyls on the two Co atoms, 

,..,,- : I '---._ c,C ,..,,- ( · i · CO 4 respective I y. 
' I CO At this stage, of course, it is impossible 
CC (. ·.r.i, ·) . . .:v.< ~ to decide if localized or delocalized 

, carbonyl scrambling is occurring at the 
cobalt centres. The substitution of a 

CO with L (\L=P(n-C4H9)3, P(OPR)3) ruled out the degeneracy of the . 
signals; i ni_ the -133 ~C spec~rum o'. FeCoz~CO)gP(n-C4H9)3S, it is possible 
to detect ~ 1x peaks 1n the 1ntens1ty ratio 1:1:1:1:1:3. The peak of 
intensity t ~ ree shows a remar~able broadening, suggesting that the 
carbonyl re~rrangement is noticeably slowed also at the unsubstituted Co. 

Then, besi 1es the localized scrambli~g at the unsub~tituted Co~ 
three othe ~ steps of int~amolecular carbonyl exchan~e can be 
detected a ~ the temperature is raised, i ~e . rear~angement of CO 
groups on Fe, then average between the carbonyls on the two cobalts 
a ~d, finaliy, delocal ized CO exchange between iron and cobalt. 

- I • • 

It comes o~t from our studies on this series that the introduction 
of the pho l phine has a two-fold effect: i) the CO exchange rate 
on the met ~ I where the sub st i tut ion .occurs is decreased and i i) 
the . CO rea ~rangement rate on th~ other metals is increased. 
Steri; ~nd lele~tronic effects are ~e~ponsible f~r the obse rved 
beh~~iour. \ In the diphosphin~ derivati ve (where two equatorial 
c6 ar~ sub ~tituted on different cobalt atoms) only local· ized C00 
sc~ambl ing \at the iron centre can be date6ted in the range of 
temperaturJs studied (from -100°C up to +30°C): the overal I 
stereocheml~al ~igidity is then related to the formation of the 
meta I I o-cy6 I e c' p··R ·-·--··-·-·---- C, 

' - 0 - 2 ~ CHz - PRz - 0 -

(Luciano ·Mi I one) 

., ... 

C 

,_,...._,__ 



New 18-mm Probe for the XL-100 
13CSpectra 
10 Times Faster 
Now Varian XL-100 users can run natural abundance 13C spectra at mill I molar concentrations. 
Varian's new V-4418 Variable-Temperature Probe accommodates 18-mlllimeter sample tubes and 
boosts sensitivity to over three times that of the standard 12-mm probe. Compare the two spectra 

• 4 of 1 O mM sucrose- clearly this new probe could extend the application of 13C NMR to entirely 
new areas of chemical research. 

The V-4418 Is Varian's latest offering to the scientist who needs 13C spectra of samples of limited 
solubility or limited molarity; or who studies certain equilibria and requires low concentration; or who 
works with relaxation properties that are best studied at low concentration. The V-4418 lets him use 
samples less concentrated by a factor of 3, or reduces the time required for an experiment 
by a factor of 10-with results second to none. 

Not only is the absolute sensitivity of the V-4418 Probe outstanding, it also offers excellent 
sensitivity per milliliter of solution, an important asset if you study scarce or expensive (most often 
both) macromolecules. The Probe develops its full sensitivity potential with 6 milliliters, a volume 
only three times that required with the standard 12-mm probe! 

And that's not all. When the V-4418 Probe is 
used together with the recently introduced 
single-sideband filter, overall sensitivity 
of the XL-100 increases by a factor of 5. 
Or, in terms of time savings, these com­
bined capabilities reduce a formerly 24-
hour experiment to a routine 1-hour run. 
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Compare these two broadband proton-decoupled carbon spectra of 10 mM sucrose in 0 20, 
one using an 18-mm sample, the other the standard 12-mm sample! Data were accumulated 

for 4096 transients, with a one-second acquisition time and a 90° pulse. 

For further information contact your 
local Varian representative or write to: 

Varian Instruments, 611 Hansen Way, 
Box 0-070, Palo Alto, CA 94303. 

Sample tube 
shown actual size. 



The Record Proves 

Low Cost - ~outine 13C System 
The FX60 features: 
■ 1"C/1H Dual Frequency 10, 5, 2mm V.T. Probes 
■ (LPCS) Light Pen Control System 
■ Built-in Proton-HOMO/HETERO decoupler 
■ RF crystal filter detection system 
■ 12 bit AD/DA for, increased dynamic range 
■ INTERNAL and EXTERNAL locking modes 
■ 8, 16 and 32K word data collection 
■ Built-in Read/Write Cassette System 
■ 19F, •1P, 1•N exteljlsions are available 

tdEOL 
Analytical Instruments, inc. 

'235 Birchwood Ave., Cranford, NJ 07016 

201-272-8820 
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■ ■ . For those who 
expect more in 

FTNMR 
Spectrometers 

... it's JEOL 

Comprehensive 60 and 100 MHz Systems 
The FX60Q & FX100 features: 
■ (DQD) DIGITAL Quadrature Detection System 
■ Dual Frequency variable temperature probes 
■ 4-channel DIGITAL phase shifters (DPS) 
■ Comprehensive auto-stacking system 
■ Computer based pulse programmer 
■ CPU Expandable to 65K words (MOS) 
■ 2-channel 12 bit AD/DA 
■ T,p/spin locking system 
■ Disc storage systems 
■ Multi-Frequency HOMO/HETERO decoupling capabilities 
■ Multi-Frequency observation 

For detailed brochure, demonstration or information, phone or write ... 
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