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WE STOCK A LL THE RECORDING CHARTS YOU NEED ••• 
• THE 1 0R ~D'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASS\Ni~ RE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
• EVERJr'THDNG BUT THE SPECTROMETER • SEND FOR OUR MMR CHART PAPE! R NEWFREE 100-PAGEGIANTCATALOG875. e lFYOUHAVE n I ANY Qt STIONS, PLEASE CALL. · 
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Fine~t grade NMR Chart P~Jer made to be used in every model spectrometer. All charts 
have! been updated to coincide with the newest instrument techniques . . . Fourier 
Tra1sformation, Hetero-Delllupling, and Time Averaging. 

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

I II I 
I I PRICE PER BOX 

CATALOG 
NUMBER INSTRUM

1
ENT TYPE 

I 
1·10box• 11-;t4box• 25-49boxa 50 & over 

VARIAN . I Ii I 
WCV-100 (S-100A) HA-100, HA-100A, and :> Fal. $35.00 $341.50 $34.00 $33.50 
WCV-60 (S-60C) A-60, A-60A and D Fal. 35.00 34.50 34.00 33.50 
WCV-60EL HA-60EL and IL Ff 37.50 37.00 36.50 36.00 
WCV-XL (XL-100) XL-100 (Standard) fal. 35.00 34.50 34.00 33.50 
WCV-XL-100FT XL-100 (Fourier) fal. 37.50 37.00 36.50 36.00 
WCV-220 (S-220) HR-220 f al. 37.50 37.00 36.50 36.00 
WCV-56 (S-56A) A-56/60 p al . 37.50 37.00 36.50 36.00 
WCV-360-K-10 EM-360 ,Pal. 28.00 27.50 27.00 26.50 
WCV-20 (CFT-20) CFT-20 p, 1. 30.00 29.50 29.00 28.50 
WCV-EM-300R (3El EM-300 (6 rolls/box! 14.40 13.80 13.80 13.80 
WCV-EM-300F (300X10l EM-300 (flatbed! 

f al. 
pal. 28.00 27.50 27.00 26.50 

WCV-60T (S-60TI T -60 (two color! pal. 20.00 19.50 19.00 18.50 
WCV-60B T -60 (one color! pal. 17.50 17.00 16.50 16.00 
WCV-60U (S-60Ul T -60 (multi-nuclei! 

r· 
20.00 19.50 19.00 18.50 

WCV-60TS T-60 (no grid, delta! lank 16.0!) 15.50 15.00 14.50 
WCV-BL 11" X 26" lank• 16.00 15.50 15.00 14.50 
WCV-60T-BL 8-½" X 11" ~ lank 10.00 9.50 9.00 8.50 
WCV-CFT-20K-11 11" X 16" ~l,ank 13.00 12.50 12.00 11.50 
WCV-360B L 11" X 16" Blank 13.00 12.50 12.00 11.50 

Ii 

JEOL II I I 
WCJ-4HA C-60H, 4H-100, (9.00 PP,ml 

1
cal. 37.50 37.00 36.50 36.00 
r ' WCJ-4HB C-60HL, MH-100, (9.0 p

1
pml iF?'- 37.50 37.00 36.50 36.00 

WCJ-4HC MH-100, PS-100 (10.8 ppm) f al. 37.50 37.00 36.50 36.00 
WCJ-4HD MH-100, PS-100 (9.0 pp'ml p 1. 37.50 37.00 36.50 36.00 
WCJ-4HE PFT -100 ( standard I fal. 37.50 37.00 36.50 36.00 
WCJ.PFT-100 PFT-100 (Fourier! 

Ir:: 
37.50 37.00 36.50 36.00 

WCJ-FX-60(FX-2) FX-60 r ' 37.50 37.00 36.50 36.00 
WCJ-FX-60-BL FX-60 (para only) ~lank 19.00 18.50 18.00 17.50 
WCJ-PFT-100B L 11" x 17" (para only) Blank .. 19.00 18.50 18.00 17.50 

WCJ-BL 11" X 17" ~l,ank 15.00 14.50 14.00 13.50 

BRUKER II 
WCB-"UC" HX-90, HFX-10 iFal. 40.00 39.50 39.00 38.50 
WCB-BL 12-½" X 29" 

1
~1ank 17.00 16.50 16.00 15.50 

WCB-WH-90 WH-90 1Fa1. 35.00 34.50 34,00 33.50 

WCB-BX-FT HX-270 1f al . 40.00 39,.50 39.00 38.50 

PERKIN-ELMER 111 
WCPE-2018 37.50 37.00 36.50 36.00 R-20, R-20A I 

IE:: 
II 

WCPE-2021 (WCPE-60) R-20B 37.50 37.00 36.50 36.00 
pal. WCPE-462-1075 R-12, R-12A (6 rolls/box) 35.00 34.50 34.00 33.50 

WCPE-435-0065 R-24 ( rolU (6 rolls/box) I pal. 11 35.00 34.50 34.00 33.50 
WCPE-435-7204 R-24A (rect.l (100 sh./box) pal. II 7.00 6.50 6.00 5.50 
WCPE-441-1580 R-22 (rect.) (100 sh./bol.) f al. 8.00 7.50 7.00 6.50 
WCPE-R-32 R-32 (roll) (6 rolls/box) I 1~~1. 35.00 34.50 34.00 33.50 
WCPE-2018BL 11" X 22" , Jank 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) Fa1. 7.00 6.80 6.60 6.40 
WCPE-435-90208L R-24A (rect.) (100 sh./bpxl ,Blank 4.50 4.25 4.00 3.75 
WCPE-441-1580BL R-22 (rect.l (100 sh./bot 1r 1ank 4.50 4.25 4.00 3.75 

NMR SPECIALTIES I (' WCN-60/100 A-60, HA-100, A-56/60 1 f al. 35.00 34,50 34.00 33.50 
I 11 " 

II' 
'\NILMAD GLASS tCOMPANV1 INC. 

11 

U.S. Route 40 & Oak Road 

1

, Buena, N.J. 0831 1l U.S.A. 1 (609) 697-3000 1 TWX 510-687-8911 

_______________ l _____ ~l '~-------------------~ 
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·u -. - ·t 1£ D h l:II . n1vers1 y o ur ;alll 
I I 

Department df Chemistry 

I 

Professor B.L. Shapiro, 
.Texas A and M University, 

: Department of Chemistry,! 
· College .of Science, 
··college Station, 

,.' TEXAS 77843, .. . 
·U.S;A. 

Dear -Professor Shapiro, 

I 
I 

Science Laborato~ies, South Road, Durham, DHl 3LE 

· _ Telephone: Durham 64971 (STD code 0385) 

I 

21st November, 1975. 
I 

I 
! 
I 

A sim ulse rb rarnmer 

. I b 1111 I 1· . d h" . · ' Pulse programmers seem to. ecome ipore comp 1.cate s~ tis unit, 
·. containing only . five in~egrated circui

1

~~ ras dei:;igned to l produce single 
pulses from O. 6µ,s to . 109µ,s spaced by o ll. 1

1

ols to lOs. lJp to 10. 6µ,s the 
pulse length increment is 0.01µ,s while [ ~n the higher ranke it is 0.1µ,s. 
Likewise the delay incrJments are 0.01·~- I To do this two l sets of decade 
switches are used·. The [ leading eage o!~ each pulse can be synchronised 

. Ill I . I ' . 
. to an external clock so I that successiv

1

e bursts are phase coherent. 
Originally the circuit was designed fa~ attachment to a Nicolet 

1 

computer using PULSE 1 And PULSE 2 to 1ktai-t and stop· pulking, but 
·obviously it could be uJed on any othe

1

~

1

1 suitable system. I Apart from 
gating . the transmitter the TTL output !~s hsed to trigg~r the signal 
a_verager. Additionally 115V pulses of i~li. ther polarity ar~ provided. 

'Though it has not oeen tried ther ~I i~ the possibility of , 
cascading these units t6 give multipul 1

~

1

e 
1

sequences. To do this it is 
, . I II I I I 

first necessary to start with an inteq~ulse delay rather l than a pulse. 

H 

-: ·_ >;siart ·. 
,:-:v 

'STOP 

I ! I 
---,----+,, 

nl 1--....__--4 B 

1111 11 
____ ..... I-Ill lz 

Start 

'fl'L 
I 

OUT 
I 

-u-

Yours faithfully, 

Lr~ 

I 

1111 I 

11 11 

11 11 

11 11 I 

I 

IR. Matthews 

L 
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U~lrn~llnli Ill: m~o~ .W:[~ 

FH~I.Ull DE CIENCIAS EHCHS \' KATrRHES Buenp f ires, Dece 12th.1975, 

Professor B.L~ Sh~piro 
Department of Chemistry, 
Texas A. & M: Univl

1 
ersity, 

College Station, . 

: I 
T~xas 77843, U.S.Ai 

Dear Dr •. Shapiro: 

,1

1
. t~e: Help! · I y ' s magnetic! 

. ; I i· 

I . am gla to announce lft:
1 

hat next year o :c·· 
. , 111 1 ~ 

perhaps even this . year, we_ s nall _ be the happy owners of 
a minicomputer cif 12 K memorM~ wired for f j[',S,; the 
Nicolet NMR 812. 1 II Ii ' 

' I I ' ' :1 ' ' ' 
We have, i e~n ~ighting l~ard to ~void obso-• 

lescence with our venerable Df -60 instrumenlt: We b~ilt our 
own internal lock system; a ~~e ~uency seep ! a solid state 
super~tab1lizer . < r1hich, inci:~an itl ally, work~I wonderfully!) ; . 
_a solid state f asr sweep, ~ i 11 11 N d~coupler trd now we took 
F.T.S. as our next goal. · Sin~ e this means an expense of 
about 80 K$ and wb got only ·H111 

lf thtt amouii1t, we just had . 
to build somethin~ ourselves1. ~11 wf decided o~ · the probe head. 
We tried already ~o build ounl own "inserts 'j' and we found . 
that resolution was . the main' I , r bblem. Quiter often we got 
nice "ghost!' spec~ra, _just l :~le l in. classic4il. grating 
SJ?ectroscopy: Every ~lne of ;~we l main spectrlum v:as accompa- ' 
nied by a small rel plica, a hert~ or two on lr side. ' 

' ' ' A f 111 11 I • 1 I b . d d ' . ter some tria s we 0 1 taine goo 
inserts, but p~ease: don't J~['II me how! . 11 

It seems that strairlem cooper is para-
magnetic ( ! ? ) • · ·. ' ii I · Ii 

In buil1cln.ng · our own pr'.obe heads, the first 
problem was resol

1

ution. We fi dt!m ld that almo~:t anythinp; we 
used destroys homogeneity, · i i JI~ . : We build ~ new air t,ur-
bine, in brass. · I ~ was a dis

1

c!~ t 1er. We build.I another one in 
alumirdum: it worfed fair~y i~ f l fl. W~ built j!an aluminium 

. prob. e head box: a [ other dis~.s [ite;r : .. Curivature
1

1 
wa.s perm. anently 

"dished". · i 11 1 .j · . 1 · . , · . 

. . It seemE; that (our lo~!al) aluminium is 
slightly magnetic. Even tef~q 

1

· lis magnetic! : ( Until y ou 
r~nse it in h~dro

1

ch~ori: a<;i;d lr ·. /to get rid 6!f th7 ~ine metal 
film( steel) with which 1 t is: li ? o

1

vered after I ma<?hinin~) . . . 

I If anybo by
1 

has had ex~erience in building 
. · I 11 11 . , I [ • 

( successfully) probe h~ads, i e (10uld enorrn9usly appreciate . 
his advice! j I 

I • ,, I Y:ours;n .. ! i,Y,, 

~~~lewsk i. 

l 

L · 

. . r ---

L -



Boston College, Chestnut Hill, Massachusetts 02167 Telephone {617) 969-0100 

Department of Chemistry December 23, 1975 
Professor B.L. Shapiro 
Department of chemistry 
Texas A & M University 
College station, Texas 77843 

Dear Barry: 

13 c NMR Spectra of 1-Substituted Azulenes 

For some time now I have been interested in developing 
a simple method for describing substituent-induced 13 c chemi
cal shifts in 1t-systems 1 and a full paper outlining the ap
proach will appear in JACS around March. I also wanted to 
extend the model ·to nonalternant rz-systems, but there are no 
data in the literature 1 other than for parent hydrocarbons~ 
Accordingly, Dr. Tadeusz Holak (currently at the Jagiellonian 
University in Krakow, Poland) began an experimental study of 
13 c spectra in 1-substituted azulenes. 

s X 

Y-"--~2 6~lf X=H, Cl, N0
2

, COCF3 

5 4 3 

Briefly, we find 
a) carbons in the five- and seven-membered rings can ·easily 

be distinguished by their one-bond CH couplings (~ 170 
Hz and """160-165 Hz, respectively); 

b) in the seven-membered ring, only three-bond couplings 
can be resolvedu whereas two-bond CH couplings are 
easily seen in the five-membered ring; 

c) c-2 and C-3 are relatively in sensitive to the nature 
of X, whereas C-5 and c--7 are most sensitive. Thus 
the perturbation is being transmitted through the five
membered ring into the seven-membered ring. 

We are digesting these results (actually, ruminating might 
be a better term) while proceeding further on both the experi
mental and theoretical fronts~ 

Finally, I'd like to acknowledge the hospitality of 
Dr. Al Redfield (Brandeis University) in whose instrument most 
of this work was done. George Levy (Florida State University) 
also permitted Dr. Holak to use his instrument for ~everal · 
experiments. 

Sincerely, 

(_~~~ 
Dennis J. Sardella 
Associate Professor .of chemistry 

209-4 
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DEPARfMJ::NT OF T
1
m' E NAVY 

NAVAL WEAPONS 'OENTER 
I II \I 

CHINA LAKE, CALIFOR·"\r ~3555 

P~?fessor B. L. Shapiro 
Department . of Chemistry 
Texas A&M University 
College Station, Texas 77843 

Title: Stereochemistry of Bicylotriazines1 

I 

IN REPLY REFER \CJ 

6052/D\;vM:dgg 
5 January 1976 . 

Dear Barry, . I 

The, w~rk of . A. T. Nielsen and R. L. ·ifti. ,kins here on bicyclic tri
azines . (1, 3,5-tiialkyl-2 ,4, + triazabicyc~d:u3 .1.0]hexanes), I ;which form 
when cnToramine is added to alde~ydes, ha~

1 
jled to some int7resting 

13c nmr work. (l , 2 ) Three is1

1

omeric products are formed from acetal-
. ii I . · 11 . . 

dehyde (R _= CH3) in the amounts shown beJ:ow with their observed 13c 

shifts Crcil.R to TMS) ~ I H H : iI 
I 

H 1: R 

:m*R 
1

_ R~#,R R¼~ 
R 'I ' R . :N . 

trans, exo (60%) 1 cis, e j q (30%) cis endo (10%) 

75.31 (-0.38) I 74.93 1

1

1~+ 0.79) 75.72 
I 1 1 

72.41 c+2.52) . 74.93 i rf o. 79) 75. 72 

46.18 (-:-5.21) 40.97 I (H-12.24) 53.21 

15.15 (+0.12) 15.27 ~+ 19.61) I 24.88 

21.3s c-6.08) 15.27 . 'f 9.61) I 24.88 

C-2, ppm 

C-4 

C-6 

16.99 (+0.11) I . 17.10 r 5.94) i· 23.04 
I I J I . - i I 

The differences in 13c shifts between isomers (in parenthe~es) are· 
I I II I generally as would be expectrd for the tw

1
q exo-forms where 

1
the more , 

st_erically hindered carbons filOVe up-field .JI In the case of the endo
form, the large down-field shifts of C-6 and all three methyls suggests 

. I 1 1 I 
·a major. change in ring geometry, possibly; an increase .in ,dthedral angle 

between _the 3-ring and the t riqg. j 11 1 _ · _ I: 

, ce;r;lely, , 
I · Ii • 

I D. WI. MOORE 
' c1)· I I • A. T. Nielsen, R. L. Atkins, J. DiPo] and D. W. Moore , J. ORG. CHEM., 
39, 1349 (1974). I . 'I 
(2) E. Schmitz and R. Ohme, CHEM • . BER., 9

1

0, 795 (1962). 

! I 

I II 
Ii 

------

L 
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. . .lYttb 1t{_!>) 11:Jtl 
TH€ W€IZMANN INsnnITE OF saENCE 
REHOVOT • ISRAEL 

ISOTOPE. DEPARTMENT 

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

Dear Barry: 

January 11? 1976 

209-7 

c .•!l11>1P1< np',nr., 

For quite a few years it has been felt by Israeli 11 resonators 11 that they see each 
other at international conferences more often than at home, Therefore Zeev Luz 
took the initiative of organizing what is tentatively called The Israeli Club of 
Magnetic Resonance, It was' ina.ugurated on January 8, 1976, with a fornial meeting 
held at this Institute, The scientific program included presentations (in Hebrew!) 
by Hadassa Degani (Univ, of Tel Aviv); who presented her work (done at SUNY, Stony 

0 , Brook) on the Kinetics of lon..:.lonophore Complexation by Proton NMR; by the under
signed, who talked on Aqueous Shift Reagents; by Chaim Levanon (Hebrew Univ., 
Jerusalem) 1 who described ESR Detectibn of Paramagnetic Species During Photoexc1tation; 
and by Daniel Kost (Ben Gurion Univ,, Beer Sheva), who discussed Energy Barriers of 
Rotation Around S-N and N-CO Bonds in N-Sulfenyl Uretanes, The -meeting was met with 
great interest and was attended by more than fifty 11 resonators 11 from all the academic 
and research institutions in Israel, · 

The next meeting is scheduled to take place in Jerusalem on May 20, 1976 1 and will 
be organized ~y Chaim Levanon, Any of the Newsletter read~rs who happen to be in 
Israel at that iime are invited to attend, I trust that in their honor the talks 
wi 11 be in English, 

Sincerely yours, 

·?~ 
Jacques Reuben 

CABLE ADDRESS : WEIZINST tlsroel) : c•p,:io', Jllll PHONE: 956444 :p!l7t> 
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D;EPARTMENT OF CHEMISTRY 

REVELLE COLLEGE 

January 5, 1976 

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

·r 
! - . I I 

. POST OFFICE' BOX 109 . 
. . I , 

LAJOLLA,CALIFORNIA 

I 

Spin Lattice Relaxation in Strongly Coupled lSJin Systems 

,I 

92037 

Dear Barry, . l I: 

Since last summer, when Daniel Canet from Nan
1
y spent a few J0nths with ,us, we 

have. been exploring· how simple non-selectivy llll fRFT rel.axation !measurements on 
homonuclear coupled spin systems can be used in investigations of .anisotropic 
motion in ' liquids. Preliminar~ results (1) I· show . that a detai lied analysis of the 

. . I 11 1 7 
complete recovery _curves allow the determination of all_ three I components of the . 
reorientational · diffusion tensor. 1 1 1

1 
· 

. 1 · . 

. Th f 11 . . f. .h I . . . f .!l • 1 . . 1 J I . 1 . . e o owing eatures are c aracteristic o uipo ar .spin- a7tice re axation in 

strongly~oupledspin _systems: I , · . .. 1.1 . ii : 
a) The rate of recovery of a given line in the spectrum can!\ot -be associated · 
with a relaxation rate of a particular nuclet k since the spin :states are not pure. 
Observed recovery rates are de~ende:nt on th~ II ~egree of mixin~ of the spin states 
and consequently on the magnetic field strength. . . . . · i I 

b) S
. . . . . ·1·. d . · . . j . . · II i . 1 . . 1 I Id . t 1 
ince many coupe transitions are excite~ simu taneous Yj ecays ar.e s rong y 

nonexponential and some lines riiay exhibit 11 bt ~rshoots" remini!scent of transient 
Overhauser effects. .· I · I J 

· I I 
c) As first pointed out by Scnaublin, et. al (2), the monitdring pulse introduces 
further mixing of the spin states and the ob§erved recovery d~rves depend on the 

flip angle of the. ~onitoring ptllse. Ii I . 
1

. 

d) · · d · ·. I · 1 · f · · in the 
d 

. B~ p:.operfly·,incdl':1 1ng eras~- a7 webllhas ft1to-dcobrre a~ion £ 
1 
unct

1
ions 

escr1pt1on o the ipolar relaxaticm e av1or an y using 7ormu as derived 
by Hubbard (3), the molecular riiotion may be I a~scribed in detail (1). Similar 
kinds of information may be obtained from het ~ronuclear coup ] ed spin systems by 
combinations of selettive ·pulsJs (4). l'il l • · j 

. . I I . . 1 1 

·. e) The use of initial slopes for Tl determinrtions may not ~e particularly meaningful 
under such circumstances, sinc4 the initial i ~1 opes .are -funct ~ons of coupling strength 
and flip angle a in a 180-T-a:-FT experiment; [1 I . . . . i 

I 

..:-:-:... 

L 



,,,.......___, Professor Bernard L. Shapiro 
.Ja;, •: ,try s, 1976 

/.-....... 

We illustrate this last · point here with the following "initial slope T 1 data" 
on the eight lines of an AB 2 proton spin system. (See Figure for labelling of 
lines .. ) The sample is O.S M 1 , 2,3-trichlorobenzene in 100% CDC1 3 and the spectrum 
shown was obtained on our JEOL-PFT-100 + Nicolet 10~5 spectruter system. 

v (MHz) J/o CL Bl B2 B3 B4 AS A · A7 AS 0 6 

100 0.429 90° 51. 0 50.5 39.5 38.0 29.0 21. 5 19 21 

220 0.195 90° 51. 0 50.5 45.0 44.0 24.0 21. 0 20.0 21.5 

220 0.195 50 49.0 64.0 45.b 53.0 20.5 20.5 20.5 19 

As expected, A. relaxes more or less twice as fast as B spins. Note, however, that 
the observed decays are "mixed" in the center of the spectrum, and that this 
mixing is stronger at the lower field. When a 5° monitoring pulse is used, the 
decay pattern· is different yet, but strong nonexponential character (overshoots, 
etc.) is still present. 

Complete details of the analysis of the recovery curves and the anisotropicmotion 
of 1,2,3-trichlorobenzene and similar systems will hopefully be written up in 
the near future . 

Very best regards, 

Bob f-i Gitte 

mb 
References 

1. D. Canet, R. L. Vold and R.R . Vold, J. Chem. Phys. 64, XXXX (1976). 
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! I 
-Laboratorium 

fur anorganische Chemie 
Eidg. technische Hochschule 

Zurich 

. I 

aoos Zurich, 
1 

January 13, 1976 
UnlversltAtstraslse 6 \,__, _ 

Title: Carbon-Platinum Coupling Constants in 
. . I I 

Olefin Complexes. 
I 

- ---Dear- Prof. Shapiro, 

X 

i 
I 

We feel you and your readers willl ind .some 
I 

13c measurements 
I 

of platinum-olefin ,comblexes of i ½i erest. 
' . . . I 1 . . : 11 I I . . 

We have recently obsery ed that P,] atinum-195~car
1

bon-13 coupling 

t t . 1 t •· I 1 f. . ]1
1

1 I . 11 b cons ans in pa inum-o e in comp exes can occasiona y e 
. I - , 11 1 1

1 
• . misleading. Subsequentf y, w~ havej r eas,ured _addi t

1

ional 13c spectra 

on relateci complexes and some of :tnese data are shown below. 

- - - 1 - - : I ·I - - I -. . . . · . . . l . 'I I . 

trans-[PtC12 ( c .ii. s-2-butenei)
1
X] trans-[Pr c12 ( trans-2:....butene )X] 

- l J ( Pt , G) 2 J ( Pt , C ) l l J ( ~t , C ) ~ J ( Pt , C ) 

I 
pyridine-N-oxide 206.6 18.4 2©6.6 

I: 
36.8 

pyridine 150.0 14.7 
I 

i 
• I 

r 
1~2.2 33.1 

11 

piperidine . 142.8 22.0 ' . l r 5-9 33.0 

The couplings listed refer to the: metal-olefin i r teractions. 

Based '.on the values 2J ?t,C) .one ~ight consider f he metal-olefin 

interaction in two typ~S of transUIII J omplexes qui . '.e different; 

15530/26 

1 I i I . I, . 
however, the values J(Pt,C) suggest a different conclusion. Based 

on other nmr meastiremehts we belilJie · the metal b11efin bond strength -
- I - i 11 I - - 11 - 2 _ 

within these pairs -of complex to ilbe similar. The,refore, J(Pt,C) 
I . I 11 1 . . . Ii 

in such complexes may 

bond strength. 

not . alway r ~ lect only the olefin-metal 
I I I. 

i I -
. I 
I I 

Very truly yours 
I I 
D. S. N. Sze 

l 11' - -

i1 ~f 

Dr. P. S. Pregosin 

l 
i 

1 I P. S. Pregosin & L. M. Venanzi, H
1

elv. Chim. Ac,
1

ta, 58, ·1458 (1975). 
I I !I 
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Centre de Recherche 
Boite postale no 1 

I 7 

91710 Vert le Petit 

~ : 498.24.75 

Telex: IRCHA 600820 
L 

Pr B.L .• SHAPIRO 

TEXAS A & M UNIVERSITY 

College of Science 

College Station 

77843 TEXAS 

Vert le Petit, le 1. 22. 76 

Ph'osphorus-containing organometallic compounds. 

Dear Barry, 

_J 

Mieux vaut tard que jamais, isn•t. In a hurry, not to" change, I am 

gi_ving you a short account of some NMR work on s .tream dealing with 

phosphole organometallics. In addition to an interesting chemistry 

(see F. Mat~ey, J. Organometal. Chem., 93 (1975), 377-388), they pre

sent NMR peculiarities related to their conjugated system~ 

" 
To take two simple ligands in the phosphole family 

(2) 

( 1) u p 

JP-CH 

t CH
3 

(2) 

O' 31
P (ref. P 4o6 ) 

high-field 

'· t 'Bu 

6.18 

35.8 

2.04 

84.8 

0 p . 
I 
Ph 

6.J6 

38.0 

1.91 

115.0 

Both give O"',T'- complexes LMn2 (Co)
7 

when heated with Mn
2 

(CO) 
10

. 

under UV irradiation~ The following NMR data point to a trideritate 

structure, b·oth - of_. the phosphorus io_ne-pair and_ the .dieni·c system 

being involved 
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L. . Mn
2 

(Co)
7 

S H ( 1) 

JP.CH 

h'ctt
3 

(2) 
0 31P . 

1 · , · . · R.. 

l¼7~r/ .-1F1, :- 1 · ·· · 
(Oc)

3 
Mn - Mn (CO) 4 

· ] I I 
tBu ! ~osphole Ph phosphole 

12.38 . .2.61 · 

29~5. 30.3 

I 12.28 2.j3 

I s9 .• 2 83.9 

The shielding effect on eompltLg is especially noticeable for the 

H( ) ( . l; 3 8 I · b t . _I H t ) d h _I 1 1d. . b . . bl 1 rtear y • npm in - oh ins ances , es ie 1ng eing sizea e · . . ..l : 11 1 · . 1 • 

for the rather remote ctt3 (2) fl resp. 0.24 and o.42 ppm) 

I I 
· An important desh i elding occurs as well at ph sphorus, resp. 25.6 and 

I II 
20.8 ppm. Similar observations are made on the1 parent iron complex. 

16 ,r✓ P~ i . 

For which 8 H ( 1) : 
I 

JP - crn: 
S CHJ ( 2) 

A more curious speci.es 

,Ji--......;..--• I 

1'11 1 , -.: : · I 
. oc)

3
' Fe-Fe (CO)J 

. 2. 18 

24,.3 

2.23 

has 
I 

been 
I 

isolated 
i . 

I . I 
L Mn

3 
(C0) 12 in whi r h a 

replacing the R group. 

Mn (co)I group 

in th, j case of manganese, 

is ~-bonded to phosphorus 
I . 

Last , a quit~ striking 

~,P / Mn .-b#,t--:: . 
. (Oc)

3 
1M , -Mn (C0) 11• ill . · y 6H (1.) : . 3.07 

• • JP-CH jl . . 31.3 

£) CH
3 

( 2 t 2. 48 

t' J 1 p l'J 3 8 • s o . . I . . 
complex h a been studied 

I 
I 

I 

I 
I 
_i ' 

CONTINUED ON BOTTOM OF P. 15. 
II . 



McMASTER UNIVERSITY 
Department of Chemistry 

1280 Main Street West, Hamilton, Ontario, L8S 4Ml 
Telephone: 525-9140 

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

Dear Barry: 

January 12, 1975 

Evaluation of Ring Current Tables - [10]-paracyclophane at 220 MHz. 

In their now classic paper, Waugh and Fessenden (1) devel6ped the idea of 
a double loop of circulating 1r electrons, and presented the spectrum of [10] -
paracyclophane in order, to test their theory of ring currents. In particular , 
they predicted the chemical . shifts of the methylene protons positioned above 
the ring and compared these values with the experimental data. Although their 
40 MHz spectrum clearly demonstrated the presence of high field protons, the 
resolution was insufficient to enable any definitive assignments to be made. 
We now present the 220 MHz spectrum in_which the five aliphatic proton en
vir:onments are clearly resolved and assigned via homonuclear double resonance 
experiments and confirmed by selective proton decoupled carbon-13 NMR results; 
the order (to increasing field) is a, e, y, o, E and not a., e, o, y, E as 
originally postulated. 

These accurate proton chemical shifts and coupling constants, together with 
a suitably modified Karplus equation (2), allowed the calculation of the most 
populated conformation of the molecule; gratifyingly, it matches the conformation 
predicted by Allinger 1 s molecular mechanics calculations (3). Using 1.52 o (the 
position at which the f3 and y methylene protons of n-phenylbutane absorb) as the 
11 standard methylene group 11 appropriate to the environment, one can use the 
Johnson-Bovey tables (4) to predict the chemical shifts of the bridging methylene 
protons in [10]-paracyclophane. These data are al so compared to the· predictions 
obtained via the quantum mechanical approa·ch used by Haigh· and Mallion (5). Whil e 
both methods are qualitatively very useful; the semi-classical method shows 
exce 11 ent. agreement for protons held over the centre of the ring but becomes less 

209-1 : 

-~ reliable as the value of p increases ·(and z decreases). The quantum mechanical 
approach gives good agreement . in these latter regions but seriously under-estimates 
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. i 

3 2 0 

Exptl Gal ca · Ca Cb 
I . 

. Hl 1 · 
220 -MHz ·. J-8 

I ,. 
Ar 7.04 I -
Cl 2.63 11 1 

1 ijg a 1 ._55 1~75 

y 1.08 l .45 . II I ' 
l.t7 ' 

0 . 0.10 . l . 15 . l j 8 

' . 0.51 0.56 
. I 

9 . e: 

Johnson-Bovey Tabul ationV, Ref. 

l . 

a. 4 . . ., 1· 

b. Hai.gh-Ma 11 ion Tabul ationls, Ref. 5. I, . 



the upfield shifts of the protons directly above the ri _ng. 

A fuller account ofthis study, including 1H and 13c spectra of [10]

paracyclophane and of its Cr(C0) 3 analogue, will be publish_ed eventually. 

Yours sincerely, 

. ~ · ~- . ~1:,.,.4'~ . 
_ John L. Fl~tcher, Michael J. McGlinchl B.G~ 

/rg 

g,_.,_ ~s_ 

Sayer · 

Please credit thi~ contribution to the account of Mr; - J~I.A. Thompsbn 
References 

1. J.S. Waugh .and R .. W. Fessenden,· J. Amer. Chem.Soc., 79 .846 (1957); 80, 

6697 (1958). 

2. A. A. Bothner-By, Ad van. Magn. ~esonance, l, 195 ( 1965). 

3. N.L. Allinger, J.T. Sprague and T. Liljefors, J. Amer. Chem. Soc., 96, 

5100 (1974). 

4. C.E. Johnson, Jr. and F.A. Bovey, J. Chem. Phys. 29, 1012 (1958). 

5. C.W. Haigh and R.B. Mall ion, Org. Magn. Resonance, i 203 (1972). 

CONTINUED FROM P. 12. 
Ph 

I. 

(OC)J Fe( i ~ Fe (CO)J 

.. Fe · f CO) 

p . 
Ph 

.or which a new synthetic way has been found from Ph PC1
2 

(an earlier 

209-1 ~ 

one starting f~om Ph PH
2 

is less convenient and general : P. M. Treichel, 

W.K. Dean and w.M. Douglas, Inorg.- Chem., .!! (1972), 1609). Its main 

particularity is a strongly deshielcled phosphorus atom -205 ppm. V5 

P4o6 (~317,5 vs. H
3

Po4 ) probably the most deshielded phosphorus species 

reported up to n·ow. 

With our very best regards, 

F. MATHEY 

. R • . MANKOWSKI 

G. MAVEL 
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You can update a T-60 for 13C 
.measurements at a fraction of the 
cost of a new, dedicated system 
with the Nicolet TT-7 pulsed FT 
nmr accessory. The · sensitivity pro
vided by this combined system is 
comparable to that of instruments 
specifically designed for 13C spec
troscopy. Features offered with the 
TT-7/T-60 combination include: 
■ 13C spectra :on 50 mg samples in 
15 minutes; ■ 6.5 mm sample size; 
■ no lock material required (expen
sive deuterated solvents are not re
qui red); ■ long-term runs of 12 
hours or more are made possible 
through computer peak registration 
techniques which compensate for 
field drifts; ■ decoupling accessory 
for selective proton decoupling, 
noise decoupfing, and gated de
coupling; ■ expandable to 16K 
transform size; ■ optional T1 (re
laxation time) measurements un
attended . using multi-pulse inver-
sion recovery techniques. . 

Signal input, accumulated free 
induction decays, or transformed 
spectra can be displayed cin the 
TT-7's cathode ray tube for visual 
monitoring. The spectra . can be 

. plotted using the T-60 recorder and 
digital integration of spectra can 
be viewed or plotted as well. _ -

The TT-7's ease of use is incom
parable. Not only will it provide in
creased s1ensitivity and/or sample 
throughput of your T-60, but it will 
also provide an excellent Fourier 
transform training facility. The basic 
TT-7 system will provide computer 
calculations of theoretical nmr 
spectra of up to six spins. 

Phone or.write today for more de
tailed information. 

NICOLET 
TECHNOLOGY 

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

. I 

w,D< SWU. !01',KT 
IIWU:" 0,-,-KT 

I 
Pl:C11U.M ~DE 

INTEGl'IAL ~ 

SP\NfCINCI ~~ 

~IIClllIT u;..u.:nr~-

·c, 
140.87 

w, .. SWUP l"'f"" 
swa,- ON'SCT 

I 
-SPECT1!1.H "':"'LmJDt: 

INTEOR_AL ~ 
Sl"INHINCI RATE· 

I 

!IffialCOUT 
TlCIIIOlllif 
CDIINIIIATIOI 
· . 1 

-li- II .,. - : . 

·· · ri : ns.orn, you_r 
T-stj for 13~ !spectra 

V\{~th a Nicolet 
. T"li' pulS8d FT 

I . . 

Cu Cu 
56.90 ... r 56.38 

c, 
. 121.56 

c, 
50.34 

systerin. 

c, 
Cu 

42.42 

Ci, C 
39.61 37.~1 

Cu /Cn. 
39.94 3~.3.3 

c,. 
35.84 

c,. 
36.55 

I 

11· 1 i 

11 1 I 

11 1 

CHC:ls 
77.28 

c, 
71.78 

14HOUR RUN 

c,. 
11.94 

SW - 2500Hz 
4K f.l .d. LB • 1.0Hz 
AT •0.8192sec, PD• 0.1808sec 
PW• 12 uaec 
487 blocks of 100 acq'a. 

l4..1KQ NMA 
. .. Sl't:CTRUM HO .••.• - •• , ... •. •. •. •. •.•.. . •• . • . • . 

17 MIN. RUN 

30 

SW• 2500Hz 
4K f.l.d. ~B • 1.SHz 
,AT• 0.8192 PD• 0.1808sec 
'pw - 15 usec (45°) 
10 blocks ol 100 acq's. 

14.1KG NMA 
SPE:CTAUM NO . . . . 



. LOCATION: 

DATE: 

SPONSORSHIP : . 

GENERAL SCOPE: 

PROGRAM: 

. , 

NATO ADVANCED STUDY INSTITUTE 

ON 

ADVANCES IN NMR: 

THE LESS P~CEPTIVE NUCLEI 

Altavilla Milicia (Palermo)~ Sicily 

5-18 September, 1976 · 

The Institute is ~ponsored and supported by the NATO 
Scientific Affairs Division. 

The Institute will deal wi_th · the unique kinds of 
chemical information that can be obtained from high 
resolution -NMR studies. Emphasis will be on recent 
advances in theory a_nd method as . applied to the study 
of nuclei of . low sensitivity, _ low natural abundance and 
samples (e.g., biological) constrained -to be examined 
at low concentration. 

The essential princ;:iples of . NMR will be developed in a 
coherently structured program of lectures and parallel 
seminar discussions. Instrumentation and experimental 

· techniques will be covered. Included in the program 
will be'such topics as: Fourier transform methods; 
relaxation mechanisms; CIDNP ;. zeugmatography; high 

·209-17 

field NMR; quadrupolar effects; NMR of oriented samples; 
as well as· the detailed discussion of recerit develop
ments in the study of 2 H, 13 c, 1 ~1.-1, 15N, 170, 23 Na, 31 p, 
35cl, 205 Tl,- 207 Pb, and other heavy metal nU:clides. 

LECTURERS: T. Axenrod (CUNY) , E. D. Becker . (NIH) , G. Binsch (Munich) ' 
F. Conti (Rome), s. Forsen (Lund), b.I. Hoult (Oxford), 
R. Kaptein (Gr6ningen), P~C. Lauterbur (SUNY), 
G.E. Maciel (Colorado), E.W. Randall (Queen Mary Cqllege), 
L. Reeves (Waterloo), D.L. Vanderhart (NBS). A few · · 
additional lecturers may be added. · ._ 

LANGUAGE: All lectures and discussions will be held in English. 

PARTICIPATION: , Attendance at the Institute will be limited. Applica
tions to attend and . contribute to the scientific 
program are invited from ail countries; although prefer
ence will be given by the selection committee to appli-
cants . from ?-lATO countries. · 

CONTRIBUTED Short contributed papers can be accepted for inclusion 
PAPERS: in the program. Participants wishing to present a 

communication should submit a title and a synopsis along 
with their application form. · 

GRANTS: A limited number of grants in partial support of travel 
·and . living · expenses will be available to chosen partici- , 

_ pants from ·ImTO countries who cannot: obtain adequate 
support from other .sources. . 

ACCOMMODATION: Participants receiving . NATO support will be accommod~ted 
in the Hotel Torre i~orrnanna, where all technical sessions 
will be · held. . 

FURTHER 
INFORMATION: 

For·further details .and application forms, please contact: 

Dr. T •. Axenrod or 
Department of Chemistry 
The .City College of CUNY 
New York, N. Y-. 100 31 

U.S.A. 

Dr. E.W. Randall 
Department of Chemistry 

. Queen Mary College 
. London El 4~IS, . 

U ; I<. 
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SHELL DEVELOPMEfHT COMPANY 
A 01v1s10N OF SHELL :o

1 

IL COMPANY 
I .· I I 

WESTHOLLOW RESE~Ri CH CENTER 
11 

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

Dear Barry: 

P. 0. Box ·1380 

. I Hou~on, TX Yf°1 
January 6, . 1976 

. 11 

* I TSP as a 13~ Internal Reference 

I · 13 1 
· ' We have recently had occasion to measure some C \spectra in 

aqueou~ solution but were at la loss for an ~dequate internal chemical 
shift reference. We tried b9th p-dioxane dud acetone but (not surprisingly) 
their shifts showed significant dependence ll Jpon the nature of the solution 
and upon the solute concentrdtions. We did lnot find any literature . 
data . 'for the 13c shifts of . ttie commonly u~i1 proton shift r~ferences, 
TSP and DSS. We finally sucdeeded in getting both TSP and TMS into the 
same solution with the aid ofl p-dioxane as 11 1 common solvent J We find 
a shift of -1.62 ppm for TSP with reference to TMS and a shift of 
67. 37 ppm for the p-dioxane. II , 

. I am in. terested in 
1

wha. t other people are doing about a 13c . !, I , 
internal reference in .aqueous solution. Tentatively we are using TSP 
with an. ;1ssigned shift of -1. 62 ppm. . 111 . . . I 

SJJ1ncerely, . .. 

. ~ 
. C. JI Reilly 

CAR:bls 

I 

✓ • 



ADDITIONAL 
· T~S 

ORJG-IA./AI.. . 
.lOLvnoAI 

' I 

-------...... _____ d_L__ -• 
. o 

i 
.1 

I 

Shell Development Co. 
Houston, Texas · 

AR No. Uf M 
· 2.b?O 

13c NMR 22.63 MHz 

SAMPLE DESCRIPTION: 

T 5 P( d4--) I 7 o ~ 

TMS ,v ~ooµ 
D1ox,o,1v£ ~ nJ. 

D20 ~t>~ 
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.. t ·- ~-- .... 

.• i . . . 

: 

Solvent: ---- .Cone.: _____ _ 

.A ... oc. .remp.: -,,o ----- Stab.: _..;.,D"""'~__.Q..___ __ 

- Internal Standard: 

Bruker HFX-90 Spectrometer 
Digilab FTS/NMR-3S Data System 

- 3 • ' : Pulse Width . ~ .. ~ -· ... . . _ .. ____ µsec 

· /. 0 t> · sec Delay .. · . . ........ ; .. _· ___ _ 

.:,- kHz Bandwidth .... . : .. . ....... ----=a..---

No. Pts. Collected . . . . . . . . . . . f I 9 j_ 

No. of Pulses .. : . . ....... ,. . I I I' 7 
Decoupling Power ........ . .. • ,v , Watts 

Freq ............ ____ _ Hz 

X BB Mod ......... ___ ,£=--· __ 

D ,Selective 

REMARKS : 
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Dr. Bernard L. Shapiro 
Department of: Chemistry 
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'L'itle: Jitter in Field-Lock· 
Dear Professor Shapiro: I I 

In doing CW spectra on our NV-14 wi,th Deuterium locJ we had a problem 
which I suspect is identickl to one seeJ ion the XLl00. ~s one approaches a 
peak, noise appears on 'an btherwise quiJ1t baseline and persists until the 
peak is passed. The cause\ is that noisJ1 ·I from the lock signal detector is 
unnecessarily emphasized reiative to thd1 D.C. component 7 thanks to the way 
the signal is applied acro~s the flux p .illckup · coil (a large inductance with 
650 ohms D.C. resistance). / As a result /ltihe magnet field !jitters and the 
r~corder in effect registers signal from · indefinite locations on the slope 
of the actual observe peakl. . I , 

. . The cure is to open the ground end_ 
1

0£ the pickup coi? and insert . ~ 
resistor there to serve asl a frequency in:dependent load for the lock si·gnal. 
220 ohms was chosen more or less arbitrJ ~ily. The attentiation of the lock 

. 1 1 · d h . 1 
• 'd II 1 

• abl 11 1 
• f signa app ie tote resistor is ma e ~

11

ari e to a ow lsuppr~ssion o a 
low ·frequency oscillation l(ca. 1 Hz) whidh appears when we lock on a narrow 
Deuterium line such as ace~one-d

6
• WheJ locked on _a bro~der line such as 

D20 the D.C. coupling of the lock signa~ can be increased to maximum. The 
decrease in the field jitt~r is dramatid, as may be seen ifrom the traces. . . I 

0.C. + NOlSE 
INPUT 

\DK 

Figures: 

I 
1-1ME& I 

P\CtUR 
C.olL 

a.2.2. 

Original circuit arid resulJting trace 
D2 0 lock 
H20 peak 

I 
CONTRd_ 

. OUTPUT 

FLU~ 
lSTAB\lt zE.R 



D.c. + NOlSE" 
INPUT 

I GAIN 

.2.2 \CK 

Figures: 

33CK 

Pll.KUP 
COIL. 

CDNTR~L 
OUTPUT 

FLUY. 
STAB\L\zfR 

Modified circuit and resulting trace 
D20 lpck 
H20 peak 

Please credit this contribution to the Dr. M. Cohn subscription. 

Sinc,erely, 

3. L. E ~VtA.__ 
J. L. En9le 

JLE:pf 
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13 
Titl C Studies on Vulcanized Rubber . 

. ! 

Dear Dr. Shapiro, ·.. . I 
~-, · ._· . · . . i · 13 

·· We have _been investigating the use of C nmr 
· · •. · . : I ·· I . ll·t . . I 

for determining compcment ratios of p r lymer blends. I!. the course of th is 

. work we have _measuredT land NOE ~f'.' ameters for so
1

hd raw polymer 

blend"s andthevulcanizea pr.oducts siJde these factors ban affect the 

obserVed
0

p~ak r'1tios. s j~ce conSi~erJ J 1e work has heel carried out in 

this ,,ter• ls •where. ' wel Pif s .;.,ts Om~l:r f our results + comp a ; is on. Except 

on high field spectrometer,s the line widths of undisolved polymers are 
· .: · I . . · 11 I . -

normally too broad to ·peirmit r•esoluti0nof components and we have had to 

,resort to expanding the polymers, by • ,~laking in ,nfiinertj solvent (eg benzene) 

in order to obt~in .li~ewikths of -~-r;~un1]· 1sHz (t~e a~s or~ed benzene linewidth 

is about 5Hz}. Rubber ,sii~s/o 'treat1 . .ii,d pfa-ced in a ! tube with n2 0 as lock 

. yieids · spe ctr;, _c,om~
0

ara+ Ei to . fu?s:e . obf lined on untr e at~d samples at 2 7 0 MHz. 

(We are using. a CFT "20). T
1
· data obtJJned on these samples are given in the 

· ·. I ·.·. · · I . i 

:: :lt::::e:

0:::::s ~n a:~t::::::·. :a:~s ~j

1

t::s :atl::u;~rNt~! t:::i:::n:a::ro~h:£ 

~he polyi~obutylene COmf)onerit., It ap~ a:rs that the maj or obstacle in the 
. - . . . .J · .· · 111- . . . I ... 

· use :of peak areas to estimate component _ratios hes m lthe ~'lb1hty 
. . . t . . 111 . 

. of integration methods, ·; ~nd, we feel th:cl!t 1ione are suffidently accurate at this 

stage to gi;e results relliable e'nough t ldrindustry . . Ho~ ever' a m-et}?.od- :u'.s,ing 

d . ·' . · .f }ii . 11 ll tl . f k . di k l . ht ire ct comparisons o · t e over a , spec ra o . nown an_ un nown s amp es m1g 

. prove .a useful fast gues _
1

imate for• indl'I idua.l oper:ation~ . The interpretation 

I 
I 

I. 

l 



of the T 
1 

and NOE parameters themselves are attendant upon further studies. 

We also hope to be able to make some comparisons with data obtained at 

270 MHz, co:urt~sy of Professor Levy ahd the FSU Bruker 270. 

Yours sincerely •dLA.· CJ 
C !~ffl<>v 
Clive E. Holloway , . 

Dept . . Chem. York Universi ty. 
on sabbatical at FSU. 

13 C T 
1 

Values for Rubber Blends• (major component only} 

, 
.,, -CH - -c- -CH ,,. 2 I 3 

Vulcanized . 100% butyl 0. 07 .SU.· 0.53 0.16 

90% II 0. 11 0.77 0. 20 

80% II 0.12 o. 60 · 0.22 

65% II 0.10 0.74 0.19 

. ' _____ >: _ 9J!.1.:: _ component EPDM . · Also contains inorganic }~l_l,:: _ ~1:~ -~--~lack. 

Raw pe>lymer 100% butyl • 

Cross linked Butylrubber " 
24% soln in CC1

4 
· 

0.15 
0.16 
0.13 

0. 91 
1.5 
1. 23 

• 0.26 
0.12 
0. 19 

ref l 
ref 2 

ref l 
ref 2 

R .A.Komoroski & L Mandelkern · Private Commu.nication 
Inoue, Nishioka, & Chujo J .Polymer Sci, 11, 2237 (1973) 

ps. Please credit contribution _to subs criptipn from York University. 
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Unlverslt6 de Nancy r 
NANCY, le 8 janvier 19.76 

L A B O .R A T O I R E 

DE CHIMIE THl:ORIOUE 
.J 

· · Case offlclelle N• 140 • 54057 NANCY Cedex .. 
· 161. 27.00.24 <Poste 2049 et 20S11 . 

P. CANET 

T Lt£.e. 

J.P. MARCHAL .},\ J°fessor B.L. ~HAPIRO 
Tr

1

xas A· and M University 
CAll~ge of Science 
College Station Texas 77&43 
ul.s .A. . · 

~H ~--- 15N · direct · c t .1pli~g· s ~obs 
. I I rved in natural abundance by 

proton NMR -Ftt'-, -

. • I 

· Dear Professor .Shapiro, . . . 
: :· ..... ··, .,. . :\ "· ... ' . ·, . . . . . . 

· .· .. -Thank_ Yr· ti f:or your (blue reminder of december 2, 
· that we . received· a week,.: · ago. 111 · . · · . 

. We wish to present. 1:nurther resul t,s obtained by 
01:1r AISEFT (Abun<!lant Isotop; !Elimination Ft:mrier T

1

ransform) 
method ( 1 ) . _, The figure ·shows! ,

1 

from top to bottom : 

~ _the normat. 'spectrum . 9~ s-triazine pkrtially 
. oriented __ -1.n -Merk · Phas

1

e IV . · ' 

- ·the AISE.F± spec. trum Jll th 13c irradiation 
. -1 · . . . · 11. · 1s : 

- the AISEFT spectrum wlith N irradiation. 

24 .hour accumulal ions . were JJcessary to ge:t this later · 
spectrum~ . . I . J j. · . 

13 
These ·experimental fe~ults yield ~11 the H-H, 

C-N and !SN-H airect coup ~ngs. Further ~etails and 
geometrical deterinations ~11ill be publish~d shortly. 

. Yours si.ncer~ly • . ! I · __ ·. . -~ ,.,----
·• • .·.~ · . f ~-( 

J •1 .. MARCHAL • CANET 

( 1 ) V.CANET·,- J~P~MARCHA{ a..-J J.P.SARfEAUx, , C.R. Ac.ad. Sc.. 
. .· , . . I Pa.11.J.,1., , 2 1:9, 17 , ( 1 914) 

J.P.·MARCHALa.na V.CANET, J. Am. Chem. !soc.., J.J..., 6581,(1915) 
I . V I . 

i 

L 
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Professor B. C. Shapiro, 
Department of Chemistry, 
Texas A & M University, 
College St~tiori, Texas 77843, 
u.s.A~ 

\ 

Dear Professor Shapiro~ 

Re: ·Double De~oup ling . with . B:ruker . Spectromet~r 
. I . and ·11 1 ' . i 

Coupling of Methyl Groups to Aromatic Protons 
.. I · ll I . . 

ln our study of the . compounds described below we observed for 
· I II I · · ' some, coupling of all three different aromatic protons to f the methyl 

protons, two of the couplings typically b~ing smaller than the third. 
· I · " I · · However, with even the large coupling being on the order of 0.5-0.8 Hz 

it was necessary to decouple two di'stinct)y different regions of the 
aromatic part of the spectflum~ This was !~asily atcomplis~ed bn our 
Bruker WP-60 spectrometer, using ·a low cost SRA-1 Double Balanced ' 
Mixer (Mini-Circuit Laboratory) obtained [! f rom Jim Courtne.Y of Bruker. 
The computer controlled defoupler fr-equency (BU-8 on the 1H LO) was 
mixed with an appropriate audio frequency (HP 4204A decade osci 11 a tor), 
the output of the mixer th+n going to ~h~ Pulsed Homonuclear deco~pler 
(cable normally connected to BU~8) ; With a 0.4-0.5 volts lRMS audio 
modulation and a power level of 8.9 on t he PHO complete aecoupling of 
two separate regions are obtained, with hb detectable center band or 
significant overtones. On jolder machine~[where the 02 offset is com
puter set in l Hz steps (vs. 0.1 Hz on newer spectrometers), the mixer 
gives a0 convenient way of finer setting Pr 02. We also intend, using a 
Wavetek 141 VCG driven by the HP, to bro?i::I band decouple *hole regions 
of proton spectra, useful *hen it is des irable to remove ipany small 

· couplings. The same setup lshould also wbrk using the hetero-decoi.Jpler 
in 13C spectra. Two proto~s may be selettively decoupled in the CW mode, 
or using VCG modulation and CW mode a mo ~~ sharply defined broad band 
region can be set than wit~ ttie uncalibraled BB modulation width. Many 
possibilities exist and we have not expl ~ ed them all. . 

,. '.- ...._ 

L 



Dr. B. Shapiro January_ 9, -1976. 

Coupling of ortno aromatic protons to methyl groups which are meta 
~ - to . an el ectron-wi thdrawi ng group have been reported previously by Spr_agg 

(TAMUNMR 179-30). We wish to report an extension of this effect, ob~erved 
with a series of heterocyclic compounds. 

2-methylthioxanthone(I) and 2-methylacridone(lI) show a doublet for 
the methyl group with couplings of 0.77 and 0.82 Hz respectively. 

(I) 

Irradiation of the CH 3 produced some decoupling in the low field portion 
of the aromatic region., which we ascribe to the proton adjacent to the 
carbonyl, H . Iiradiation of this proton collapses the doublet. 
Supportive ~vidence for the assignment of Ha is the absence of the low 
field multiplet in 1-methylxanthone(III). 

""-3 
~ . I..!_ i. ,_ ... ____ 0 

l 

. (Ill) 

These observations led us to expect similar behaviour in 2- · 
methylxanthone. However, · the methyl group in this compound appeared 
as a rather broad peak with shoulders. Irradiation of the methyl 

_ group gave decoupling in the low field and . high field porti_ons of the 
aromatic region of the spectrum. Irradiatio'n of the high field proton 
(He) produced a doublet (J = 0.55 Hz) . in the methyl region. 

Coupling of both ortho protons in 3-methylxanthone again. complicated . 
the methyl ~bsorption. Decoupling of_prot?ns_Hb and Ha ~eparately gave 
an unresolved peak but when a double 1rrad1at1on of protons Ha and Hb : 
was ·performed (see above), a doublet was observed in the methyl region 
(J = 0.55 Hz). - - -

As we expected, the 1-methylxanthone methyl could not be resolved 
by -~ny single or double- irradiation but app~ared as a multiplet with 
couplings ~0.2 Hz. 

Yours sincerely, 

. 
~ -A"_~_. ~ -- . ... . . £, / l::4- #zJ,4 

/a,_')_ p,,.;:: . --/~: .. J u . 7~ 
Ian D. Brindle, Timothy R. B .. Jones, - Jack M. Miller, _ 
Senior Demonstrator .. Senior Technician. Professor, Chainnan. 

JMM/db 
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NANTES, le 15.1.76 

I 
i . 
I 
!· . 

Professor B.L. I SHAPIRO 
TEXAS .A.M. UNiiVERSITY 
Department of ;chemistry 
College Station 

I 
TEXAS 77843 I' 

1 USA 
I 

_ Dear
1 

BARRY, 

11

. . 

BRUKER-VARIAN comparison ·lfor carbon sp :i!I).-lattice relaxation time measurements 

Th . I· ' . 111 d . h h d I' . b h . . f . . 1.s paper 1.s concerne wit t e ynam1.c e av1.our o a:m1.des 
and iminium salts and tr~es to find a JJntative explanat ion for . their reactivity 
in electrophilic additioris. With this :i!-d view, we havenieasured the carbon rela-

. . ' · f h I d . . 111 d' ' h1 1 .· '11 b xat1.on ti.mes . o sue com~oun s 1._n var1. '1' us con 1.t1.ons. T e resu ts w1. soon · e . 
published but we may alrJ ady present h J.te a comparil:lon of .results obtained using 
two spectrometers (BRUKER WP. 60 , DS and !Iv ARIAN. XL I 0.0- 12).. In order to extend the 
field of. comparison, we Have taken into 'I consideration t wo other already published 
sets of data concerning dimethylformami de (1)(2). Consi~ering the difficulty of 
obtaining accurate relaxdtion time va1JJs, the data col l ected in the table for 
DMF · · 1 k · · ' 11 1 h h d. ff . appears quite consistent. Ta 1.ng 1.nt.o account, owever; .t e 1. erence . 1.n 

· · I - 11 I · 1 · · 
temperature between the spectrome.te'rs €a 5 degrees decr~ase in temperature causes 
~five-per cen~ ciecrease ~n T1 for DMF t 1Ea~_3.2 kca~_.m91e-l) and the difference 

. 1.n concentrat.1.on and solvent, . ·resu;l.ts r ·e · ·slightly d1.ff i rent. · : 

1 · . 

The T1 _values rect rded at 15. I MHz , (WP 60 DS and NV 14) a re 
very con~istent but the values obtaine1 .1 a~ 25. 2 MHz ~e~~ . to be too lo~ (XL 100-1 2) 
or too high (XL 100_-15). ITJ.:ie val:ues retrti.ve to the l.ml. I)-l.Um salt obtained at 
15.1 MHz (WP 60 DS) or 25.2 MHz (XL 100~ 12) are however, consistent and show 
the drastic decrease of T1 which is du~ to the reduced motion of the ion-pair 

. of the salt in solution · 1 ith respect t ~ the amide. . · 

best . regards l. 

G. MARTIN . M.L. MARTIN 

·: 
I . 

i 

.... - .... 



. , 
·,,, 

_)/ 

(A)CH3 ., 0 ' - - --/ N - C 
' . / . ' (B)CH3 H 

(A)CH
3 

' 
+ /S CH3 

N = C 
/ ' (B)CH3 H 

OS02F -

Conditions 

', '}) 

Our results 

I 
XL 100-12 (VARIAN) WP 60 DS (BRUKER) I 

I 
I 

TI (A) TI (B) I TI (A) TI (B) I 
I 
I 

16.5 10.5 I 14.4 9.2 I 
I 

(>0. 95) (>0.996) I (> 0. 98) ( 0.98) I 
I 

l 
I 

TI (A) TI (B) I T1 (A) TI (B) I 
I 
I 

4.5 2.2 I 4.2 2.5 I 
I 

(>0. 93) (>O. 994) I (>0.96) (>o. 97) I 
I 

I 
CD Cl - 5 M - 10 mm I .en c1 3 5 M - 5 mm 3 I 

I 
I 

T = 301 K I T = 305 K I 
I 

k = -0.997 I k = -0.72 I 

I 

~. 
) 

G;c '. LEVY et al. (I) H. 'NAKANISHI (2) 
I 

XL 100-15 (VARIAN) NV 14 (VARIAN) 

T1 (A) TI (B) TI (A) TI (B) 

17.8 10.5 17. I 11.4 

(a) (a) (a) (a) 

I I 

C6D6 - 10 M-Jo mm CD Cl3 - 10 M - 8 mm 

T = 298 K T = 304 K 

k = -0.45 k = (b) 

Carbon spin-lattice relaxation times obtained by the Inversion Recovery, F.T. method. Each reported T1 value is the average of 

three measurements . ( this work). The samples were degassed. 

k is the offset parameter defined from the field intensity and the sweep width (3). 

Values in brackets are those of R2, the coefficient of confidence of the exponential adjustment. 

(a) riot indicated ; (b) data not available for computation. 

(l) G.C ; .LEVY and G.L. NELSON - J. amer ; Chem. Soc. 1972, ~. 4897 -

· (2) H. NAKANISHI and 0. YAMAMOTO - Chem. Phys. Letters 1975, ~. 407 -

(3) G.C. LEVY and I.R. PEAT - J. Magn. Res. 1975, ~. 500. 

·, 

N 
0 
I.O 
I 

N 
I.O 
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Ja·n:uary 5 II 197 6 -

Professor B. L. Shapi ro 
Department of Chemist ry 
Texas A&M University I · 
College Station, Texas 77843 

I 
Dea~ Professor Shapi~o: 

. t 
.
15N Spectra of Ami oqlycosides 

. . I . . 11 1 I . 
During recent months,. we have had very good luck measuring the 
1 5N nmr spectra of s dine of the f lftctors. of the nebramycin complex 
of antibiotics. The !spect~a are j ~urprisingly easy to measure. 
On our JEOL spectrometer, we have! measured the I spectra of 
solutions as dilute d.s · o.2· M, thbugh this admittedly required 
overnight scanning. I The spectra II 1show well-resolved nitrogen 
resonances at the _aci!dic and bas i.b extremes of !pH, while 
occasional peak over:tlaps · occur at l intermediate lpH. We have 
been able to assign :rrtost of the ~

1

esonances simply by comparison 
of the spectra of th~ v_arious fabtors. ' 

H2N-Clh 

HO 

0 0 

H -~~ Ntt 2 
H2N 

HO 
0 

Ntt2 

tobramycin apramycin 
' 

L 

NH ;;? 

! . HO~I_NH 
'~2 

HO 

- I 
We have also measured the pH dependences of the nitrogens of two 
of the major factors ~ tobramycinll land · apramycin. The pKa values 
of _ the various amine ·1nitr~gens a ;~l seem .to fall into a · narrow range 
centered at about 7, except for ~he -CH2NH2 group which is sig~ 
nificantly more basid . · · 

,. 
-1 

I 

i 



Professor B. L. Shapiro . January 5, 1976 

,At high pH, we find no splitting of the 15N resonances when the 
. _decoupler is turned off. Under conditions of proton decoupling, 

the resonances all have the same phase as the NH4Cl standard 
and are therefore presumably "inverted." The Ti values inust 
be rather short, as we pulse with a 45° pulse every 2 second§l_. 
As yet, we have taken no precautions to preQlude parama~netic 
impurities. However, some recent sam~les, which give 1 C spectra 
with relatively broad lines, give no 5N spectra at all • . We hope 
to investigate .. the cause of this problem as time permits. 

We hope to be able to submit a manus~ript based on this work 
in January, 1976. 

Sincerely, 

LILLY RESEARCH LABORATORIES 

~-Douglas E. Dorman, 
Physical Chemistry 

DED/JWP:vr 

CONTINUED FROM P. 32. 

~~-
11 

Ph.D., Jonathan 
Research 

w. Paschal 

209-31 

The closes·t analogy we can find is to racemization of para-substituted 
biphenyls where the rate enhancement by, electron donati;rig substi tuents is attrI butec't 
to resonance stabilization of the intermediate and/or facilitation ·of bending at 
the C1 carbon of the phenyl ring. 

We are also in the process of looking at other metals tp clarify the influence 
of the metal ion on the rate of rotation and sensitivity to para-substituent. 

Sincerely, 

Sandra s. Eaton 
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UNIVE.RSITY PARK f DENVER, c~if R~[)O so210 . 

·-I · · 1 · · 

. DEPARTMENT OF CHEMISTRY /303~ 75~ ll~436 

. . · . . · . . . January 19, ~916 I . · · · ·: ·. ll 
Effect of Para-substituent on .Rate bf ·Phenyl Ring Rotation in Ruthe_nium(II) 
.and Titanium(IV) _ComplexJs ?,f Tetrakisit~-R-_phenyl)porphyrin. 

Dear . Barry, 
• I 

Wehave recentlysh0wn that rotati n of phenyl rings in metal complexes 
of tetraphenyl porphyrin~ with protons II in the ortho' positions of the· phenyl 
rings can be observed by [dynamic nmr . . Currently we are 1 finding that the rate 
for the process _depends .9n ,~he electr91;i} donating or wit~drawing properties 
of the para-substituent as well as cin ·the metal ion. · 

1 
• · · 

We E?,re using DNMR3AJ a faster verHol'! of DNMR3, . kindly provided by Hack 
Bushweller and Jacques Bt unelle . of Wor~~ster Polytechn.ib Institute to. obtain 
rates of exchange f?r thEr 4-spin phenyt ! ~roton systems tn a series of . 
complexes of tetrakis(p-R-phenyl)porphyrin, M(p-R-TPP)(X)(Y). We have looked 
at M=Ru, X=C0, Y= 4-t-bu~yl;-pyridine (i t Bupy), R = Et2N, 0Me, Me, iPr, CF3 
and M=Ti, X=0, R = 0Me, Me, iPr, CF3. II The diff~rence in axial ligands on 
the two sides of the por~hyrin plane rekults in nonequivalence of the ortho 
protons and of the meta protons. The How exchange cheriiical shift differences 
for the orth_o protons arJ ca. 20 Hz and I 30 Hz for M=Ru ~nd M=Ti, -respectively . 

. The rates' of phenyl Iring rotation !\·for M=Ti · are about _ 20 times faster 
than for M=Ru and .are considez:ably mor~ [sensitive to . the electronic effects 
of the para'-substitu:ent. I 0n· going fro* :R=CF.3 to 0Me the rate of ring 
rotation increases'. by about 50 o/o for Mf Ru, but about a factor of 4 increase 
occurs for M=Ti. ·we attJmpted to use H~mmett er values to correlate the .· 
rates with the electronid effects of th~ substituents. !A plot of log(rate 
constant) v~. Ha~ett er,. !values for ~hf ,I Ruthenium com~l~xes has a slo~e (,p ) 
of "'-. 25 (ignoring .R=Et2N) btit the po:i-nt for R=Et2N is way off the line. 
An analogous plot for the ·Titanyl compi~xes gives a slope of l'V~. 70, but 

. I II I . I 
we do not yet have t _he point for R=Et2N. The use · <r+ o:i;- <r - values does 
not give an improved corfielatfon. How~~er, for M=Ru, ~e get a good correlation 
between the :rate of phenytl !ing rotati6ti and either _;;tmJx or intensity ratios 
in the electronic . spectra . . · Further ini Jstigation of ot4er para-substituents 
and possible correlationcl are in proce ~k. . Comments regarding correlations I II I . . . I 

that have fit ·other systems would be welcome. · i · 
· Typical thermodynam~c parameters J btained from the jtotal lirieshape 

analysis as a function ofl temperature M·e given below. · I uncertainties are +3SD. 

·complex . . .· .· . . .6G~98(~~!~ ~- · ~Hf (~~~~) 1 · 6SF (e. u.) 

· Ru(C0)(p-GF3-TPP)(t-Bupy.)
1 

18. 4±1. 3 l · 16. 5+1. 0 -6. 6±2. 8 
Ru(C0)(p-0Me-TPP) (t-Bupy), 18. 3±1. 4 .. · 16. 5±L 1 -6.1±3, 0 
Ru(C0)(p-Et

2
N-TPP)(t,;.Bup~) . . 17.3±0.9 :15~8±0. f -5.2±1.8 

TiO(p-CFyTPP) · · · 16. 2±L 4 13. 6±0. 8 -8. 7±2. 6 . 
Ti0(p-:0Me-TPP) 15. 5±0- 8 12. 0±(). 6 "'."11. 7±1. 7 

j . !''' 

CONTINUED ON BOTTOM OF P. 31 
· ' 
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RICHMOND 
RESEARCH CENTER 

Stauffer Stauffer Chemical Company 
Western Research Centers / 1200 S. 47th St. / Richmond, CA 94804 / Tei. (415) 233-9361 

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

Dear Barry: 

January 26, 1976 

Carbon-Phosphor~s Coupling Constants in Phospho~ic Atids 

Recently we have studied the 13c ·NMR spectra of various phosphoriic acids 
with the following general structure: · 

0 
II 

ClCH2CH2~-X 
OH 

The one bond ph6sphorus-cirbon coupling constants are in the range of 131.5-
139.l Hi::. which are c.lose to the values observed by Gr~y ori phosphonates 
(G.A. Gray, J. Am~ Chem. Soc., 93, 2132 (1972). However, it is interesting 
that the coupling between ·phosphorus and the carbon adjacent to c_hlorine was 
not observed. Table l ~resents the coupling parameters of three phosphonic . 
acids in DMSO-d6 solution. 

Table 1. Carbon-Phosphorus Coupllngs 

X 

OH 

II 

~ 

131. 5 

O-~-CH2Hc2Cl 139.l 
· OH 

CKT:mar 

'\, 0 5.3 7. l 

'\, 0 

Sincerely yours, 

C. K. Tseng 

4.3 
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Department of Chemistry . The Florida State University 

Tallahassee, Florida 3Z306 
.· ,· 

I 

NMR SPECTROSCOPY POST DOCTORAL FEL 1 WSHfPS AVAIL~BLE 

Dr. Leo Mandelkern and l have sev.jal postdoctor j l . fellowsh•ips 
available with starting 1~ates as e~t ly as Januari or as late as 
September, 1976. These positions ~re based on · 68 MHz 13c and 
270 MH .z lH nmr studies .

1

of syntheti c! and bi_opo.lymer systems; also 13c , 
15N and othe~ nuclei T1 studies of !,mall molecul~s. The table 
below summarizes our planned resea n<!:h . effort. · . I . . 

. I . I 
Earliest · 
~tarting Requir~d 
0 ate Spec i a 1: t y Project 

(a) peptide structure I 1/76 physical;, 
and co nf orma t i'on organic I or 

(b) synthetit poly~er · 
str~cto~e -i~ the · 
bulk .phase 

(c) multi-nuclei NMR 
(15N, metals) on 
small molecules 

( d ) 

7/76 

b i o c h em i
1 
s t r y 

phys i cJ 1 · or 
. • I 

organic 
. . . . I 

phys i ca.l 
·. . I 

• I 

I 

Research 
Advisor(s) 

LM or joint 
(LM and GCL) 

joint 

GCL 

GCL and b 1.i'i 1 d i n g a n d 6 I 7 6~ ·. 
expl oi ti-ng a new 
ultra-high-sensi-
tivity 13c and 15N 
spectrometer · 

physical 
(or organic with 
electr- nics exper

RR (Richa 
Rosanske ) 

(half time can also 
be spent ori project · 
1c) or other research) 

ience) 

Leo Mandelkern and I are par.ti cul a 
1
llyanxious to fill positions 

a,b, and d. All intere~ted person ~ should write directly to me 
(or to Dr. Mandelkern) ~ndicating i h~ir interest They ~hould 
include a curriculum,. vi

1
tae an9 arr ~h ge for two l~tters of recom

mendation to be sent ditectly to u l 
a I 

T 



The salaries for positions (a) - (c) range from $8000. ~ $9,500 
depending on experienc~; for position (d) the maximLlm salary can 
be significantly higher for especially qualified ~andida~es: . 
Tallahassee is an inviting community of 100,000 with a signifi
cantly lower cost of living than typical for larger cities. 

Our laboratory currently includes a Bruker HX-270 equipped for 
13c, 15N, and 270 MHz lH nmr and a Bruker HFX-90 se~ up for most 
ma~netic nuclei. Both instruments have dedicated disc~augmente~ 
.computers and · have been modified for i~proved quadrature detection. 
In house construction of 13m~ (and soon hopefully 15mm) sample 
capability gives added l3c and 15N sensitivity. 

Please bring these positions to the attention of anyone who ·has 
potential interest. 

With appreciation from Leo Mandelkern and from me. 

Y o u rs s -i n c e re 1 y , 

Opening for a Postdoctoral Fellow at the ETH in Zlirich 

We will have an opening in fall 1976 for a postdoctoral 
fellow with a strong interest in the development and 
application of new techniques in NMR. A good theoretical 
background and experimental skill are required at the 
sam: time. Possible areas of research are: High resolution 
solid state r:sonance, ~wo-~imensional spectroscopy, zeugma.:. 
tography, optical polarization, relaxation in coupled spin 
systems. 

· Please contact Prof. Dr. Richard R. Ernst 
Laboratorium ftir physikalische Chemie 
Eidgenossische Technische Hochschule 
Universitatstrasse 22 
8006 Zlirich, Switzerland 

209-35 
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!I!C!'CD' 
. TEXAS CH RIST I AN ·u N IVER~ITY .· 

Fort Wort_h, Texas 76129 
817-926-2461 

Dr. B. L. Shaprio . 
1 Department of Chemistry 

Texas A&M University 
College Station, Texas 77843 

Dear Barry, 

Ii 
Department of Chemistry 

I . 

I 
I· 

First, our FX-60 as arrived and is up and 
1
running. In fact , 

. we were obtaining spec~ra 24 hours l after the service man arrived 
for the installation~ I We h~ve beJ n in operation for almost a 
month and we have had no serious ~~oblems. All 1in all I think we 
will be very happy with the systeJ l 1 

Second, in respon 1se to your J51ue reminder, 'let me tell you 
a story whose ending hb.s ye~ to b ~ I wri~ten. In ic'?nne7tion· /with 
some other work, we bepame interested in the brdmination (in · 
acetic acid) of diphen;ylcycloprop~ i carbinol. 'l\he reactionwas 
simple enough to run ahd the produbt was a nice \crystalline solid 
and it was. eas~ly puri!fied~ 111 . . .i ·. : . ·. ·. · 

A 10 0 MHz proton ~p.ectrum showed, in addi tl.'on to a signal for 
the acetate methyl ( a=:2. 04) and t tl~ aromatic protons, four addi -
tional multiplet~ at of 6.26 (lH), 11 $ -59 (2H) 2.~8 (lH) _and_l.71_ (11:1) • 
The one proton signal at o=6.27 bothered us quite a bit since it is 
difficult to write a s ~ructure fo r j this product which . would have 
a proton this far dQwnfield withoJ t including a double bond. 

. We obtained a 13cl spectrum a tldi this seemed Ito · raise further 
questions. The chemical shifts (r ~lative to TMS, of course) and 
multiplicities (from o!ff-resonancJ •I decoupling) Jere; o=l69.0 (s) 
139.6(s), 129.l(d), 1218.l(d) ,- 127 ~-S(d), 127.0(d)i, 86.3 (s) 56.6 (d) 
37.7(t) ., 31.2(t) and 2'2.l(q). 111 I --

From these sp·ectr 1a we have tentatively assi!gned the following 

structu~e to the produlbt; I 
O~e,, I '( i . 

\ \ . \ 

C t H-C~~T I 

' J- , . ~ 3 . 1·: 

I 

:.. 



the 13 c chemical shift of C-1, we feel is consistent with the 
proposed structure rather than the, perhaps, more reasonable 
structure where the acetate at C.;.l and bromine at C-4 are inter-
changed. In addition, the following reaction is known to occur 
readily. 

It therefore seems that the proposed structure is the more rea
sonable .one. It is not easy, however, to .write a mechanism for 
the reaction and we are, at present, working toward this end. 
We hope to have all of the details completed and a manuscript 
prepared in a short while. 

In the meantime, we have given some crystals of the product 

209-31 

to Bill Watson and we hope that he will soon have the structure for 
us. If our propsed structure is correct, the chemical shift of the 
proton at C-2 of o=6.27 must be some sort of a record. 

Our best regards to everyone. 

/JJ Y-M._ 
W. B. Smith T. W. Proulx 

f/~~ 
G. Barnard 
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San Jose, ,California 95193 

Professor Barry Shapiro 
Department of Che~istry 
Texas A&M University 
College Station, TX 7784!3 . 

Dear Barry: 

408/227-7100 · 

I 

I 
. I 

Januar~ 23, 1976 

. Dr. Hans-Martin Vi~th ~r9m the Max-Pla.
1

i9k Institute of Heidelberg has . . 
bee11 vis_iting my laborat9ry, and has bee~ helping to bui~d a steady_-~tate 
double resonance. spectrometer. One . of II the difficult parts of . this · experi
ment is to create suffic:ilently strong, yet homoge:iteous, lrf fields. · .. 

I I . ' ' . Hans-Martin has succeeded in putting together a coil system which is 
capable of producing 20 gauss H1 at 2s llMHz. The coii i~ saddle shaped, 
1. 5" in ·diameter by 3" ldng, and specifically designed to meet the . 
Helmholtz c'ondition . over la large volum➔f-it is a single7turn goldiplated .. 
copper ribbon. In order to dissipate tne power required to generate the 

, . 11 I , , 

field, the coil is cooled by a liquid nitrogen flow. At 77K, 600 watts 
are required to produce ~he field, · and lithe duty cycle i~ 33%, so the 
system runs at 200 watts laverage power, lwith minimal effect on the 
ambient temperature of t~e probe. The llroil has a Q of 7200, so several 
kilovolts appear across the coil and s1~ies capacitor, ~hich is home
made from copper and tef]on. The parallel capacitors, which have more 

I 
. II I • I 

capacitance, must handle several hundred_ volts, and we use commercial 
. · II I 

capacitors (Vitramon porcelain capacitors) for this. I . 
. I · · 11 1 · . · 1 . 

After this exercise, we would be very interested to know if anyone has 
had systematic success iri shimming an 

1!£ coil. I 

/jmv 

Best regards, 
I 
I 

~ . I 
C. S. Yannoni 
Researdh Laboratory 

I 
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New XL-100A Feature: 

Single-Sideband Filter 
Cuts Data Acquisition 
Time in Half 
Each time we introduced 
a new performance re
finement for the XL-1 00A 
NMR Spectrometer, it's 
been a technological 
milestone in its own 
right. But when we 
added the latest - a 
single-sideband filter 
which eliminates nega
tive frequency noise 
- something else hap
pened. It combined 

~=~ 

with the unshakeable 
magnet stability and sophis-
ticated interlocking electronics of the XL-100A to create 
a quantum jump in performance: the ability to obtain 
outstanding spectra from microgram samples. 

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

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

• ';:Y~ 

The features that 
form the backbone of 
the XL-1 00A's micro
sample capability 
include: 

1-mm Microinsert 
Ensures best possible 
signal from small 
samples by optimiz
ing the rf coupling 

between the sample and the system's receiver coil. 

Single-Sideband Filter 
Cuts data acquisition time in half by eliminating the 
noise which normally folds into an FT spectrum. 

FT Disk Accessory 
Permits acquisition of high-resolution FT spectra by 
expanding the maximum data table capacity 
of the system to 32K words. 

For further information write to: 
Varian Instruments, 611 Hansen Way, 
Box 0-070, Palo Alto, CA 94303. 

@ 
varian 
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We dissolved 5 µg of gelsemine in 5 µI of C60 6 and pulsed 
it at one-second intervals for one hour, using a tip angle of 
53° (10 µsec pulse) and a 2,500-Hz spectral width. Note the 
clear ABX pattern from the three vinyl protons and the 

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