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tartaric acid were dissolved in 100 ml of acetone; the solution was 
stored at  25' for 20 hr. The crystals were filtered and recrystal- 
lized twice from acetone to give 12 g (50% based on 0.032 mol 
present in 1)ofJa: 

Anal. Calod for C Z ~ H Z ~ N O ~ . C ~ O H I ~ O ~  (749.78): C, 68.88; H,  
5.78. Found" C, 68.63; H,  5.79. 

Conversion of 7.5 g (0.01 mol) of 3a by the procedure given for 
the preparation of 2b afforded, after two crystallizations from 
acetonitrile, 3.8 g (86%) of 3b: mp 122-124'; [a] D -6.5', 

Anal. Calcd for C Z ~ H ~ ~ N O ~ . H B ~  (444.39): C, 62.17; H, 
5.90.  found^ C, 62.22; H, 5.55. 

( - )-2 (S)-pil- [ 2- (4-Benzyloxyphenyl)-2- (3,4-dimethoxypheny1)- 
ethyl Formamide (4).-An aqueous solution of 7.3 g (16.4 mmol) 
of 3b was rendered alkaline with sodium hydroxide and extracted 
with methylene chloride, and the extract evaporated. The resi- 
due was dissolved in 200 ml of methyl formate and heated a t  
60-65' under 20 atmospheres of nitrogen for 24 hr. The volatiles 
were evaporated and the residue dissolved in benzene and chroma- 
tographed over 45 g of silica gel. The benzene and benzene- 
ethyl acetate (80:20) eluates (700 mg) were discarded and the 
benzene-ethyl acetate (50: 50) eluates were collected and evapo- 
rated to give 5.8 g (90%) of 4 as a colorless oil: bp 140' (0.02 
mm); n2% 1.5699; uv max 226 mp (E 22,360), 278 (5010), 284 
(4420) (sh); nmr (CDCl3) 6 3.82 (6, 6, OC&), 5.00 (9, 2, OCHZ), 
5.58 (b, 1, NK), 6.60-7.50 (m, 7, aromatic), 7.34 (s, 5, Cd&), 
and 8.05 (s, 1, CHO); ORD and CD spectra the same as given 
for Jb, within experimental error. 

Anal. Calcd for C Z ~ H Z ~ N O ~  (391.45): C, 73.63; H, 6.44. 
Found: C, 73.55; H,  6.54. 

( - )-4(S)-6,7-Dimethoxy-4-(4-hydroxyphenyl)-3,4-dihydroiso- 
quinoline Hydrochloride (5).-A mixture of 16.4 g (42 mmol) 
of 4 and 18.6 ml of phosphorus oxychloride in 300 ml of acetoni- 
trile was stirred and refluxed for 1 hr and evaporated under re- 
duced pressure. The residue was suspended in 501, sodium hy- 
droxide and extracted with ethyl acetate, and the extract evap- 
orated. The residual oil (18 g) was dissolved in 150 ml of ben- 
zene, 150 ml of concentrated hydrochloric acid was added and the 
mixture was stirred vigorously at  25' for 15 hr and evaporated 
under reduced pressure. The residue was crystallized from a 
mixture of ethanol and ether to give 8.1 g (58%) of 5.HC1: mp 
221-222'; uv max 233 mp (e  19,350), 252 (15,000) (sh), 286 
(5550), 310 (7400), and 363 (5150); nmr 6 3.80 (s, 3, OCHa), 3.82 
(s, 3, Oc&), 4.06 (m, 2,,CHz), 4.48 (t, 1, J = 7 Hz, CH), 6.73, 
6.90 (AA'BB', 4, aromatic), 6.87, 7.63 (2 s, 2, CH-7, 8), 9.08 (6, 

1, CH=N), 9.55 (b, 1, OH or NH); [a] D -139.5'; ORD (c 

[@ISSO -13,870' (tr), [@]SO6 $8420' (pk), [@]z~z -3960' (sh), 
[@I264 -17,330' (tr), and [@I330 $24,760' (pk); CD [O]~IP, 0, 
[el37e $6530, [elase 0, [elazg -16,990, [elaoz 0, [elzg2 $3920, 
[elz83 0, T BIZ^^ -2610, [elz66 -1310, [OIz4r -42,470, [ ~ I z ~ z  0, and 
[elzzs $16,340. 

Anal. Calcd for C17H17NO3.HC1 (319.79): C, 63.85; H, 
5.67. Found: C,64.06; H,5.85. 

( - )-4(S)-7-Hydroxy-4-(4-hydroxyphenyl)-6-methoxy-3,4-dihy- 
droisoquinolirte (6).-A solution of 11.0 g (34.5 mmol) of 5 in 
300 ml of 48% hydrobromic acid was stirred a t  100' for 6 hr and 
evaporated under reduced pressure. The residue was dissolved 
in water, neutralized with sodium bicarbonate, and extracted with 
ethyl acetate (four 125-ml portions). The extracts were evapo- 
rated and crystallized from a mixture of ethanol and ether to give 
7.4 g (80%) of 6: mp 207-208"; uv max 233 mp (E 30,700), 280 
(8400), and 318 (5000); nmr S 3.65 (s, 3, OCH3-6), 6.45, 6.82 (s, 

CH-l), and 9.03 (b, 2, OH); [a] D -222.4', ORD (c 0.507, 0.1 
N HCl in C&oH) [ @ ] T O O  -334', [@I689 -468', [@],os $2390" 

mp 184-185'; [a] D -79.0'. 

-20.9'; ORD and CD mirror images of 2b. 

0.337, CHsOH) [@I700 -309', [@]sa9 -444O, [@]roo -495' 

2, CH-5,8), 6.60, 6.86 (AA'BB', 4, CH-2',3',5',6'), 8.12 (b, 1, 

(pk), [@'Is44 -10,620' (ti-), [@]so6 +10,360° (pk), [@]a64 -10,090° 
(tr), and [@I280 $35,060" (pk); CD [ e l 4 3 0  0, [ ~ I Z S O  $5260, [Olaao 0, 

-30,140, [OIZ~~O, and [OlZza +4210. 
Anal. Calcd for C1i"6NO3 (269.29): c, 71.36; H, 5.61. 

Found: C, 71.22; H,  5.79. 
( - )-4 (S)-7-Hydroxy-4-(4-hydroxyphenyl)-6-methoxy-2-meth- 

yl-3,4-dihydroisoquinolinium Iodide (7).-A solution of 5.0 
g (18.5 mmol) of 6 and 26 ml of methyl iodide in 300 ml of meth- 
anol was stored at  25" for 24 hr and evaporated. The residue 
was crystallized from a mixture of methanol and ether to give 5.3 
g (69%) of 7:  mp 242-243"; uv max 215 mp (e 29,100), 251 
(20,600), 280 (5900), 312 (lO,OOO), and 370 (7300); nmr 6 3.63 
(9, 3, +NCHs), 3.79 (s, 3, OCHs), 4.08 (m, 2, CHz), 4.53 (t, 1, J 

[elaz8 -16,480, [elso2 0, [eizg0 $2450, lei -2800 (sh), [elz4, 

= 8 Hz, CH), 6.72, 6.99 (AA'BB', 4, aromatic), 6.75, 7.28 (2% 
2, CH-5,8), 9.15 (8, 1, CH=N), and 9.50 (b, 2, 2 OH), [ a ] D  

[@I410 f1100' (pk), [@134a -11,020' (tr), [@I308 +7440' (pk), 
[@lZ7o -5510' (sh), [@]250 -23,140' (tr), and [@lZ3o $7710" (pk); 

$3270, [elzsa 0, [OIZ~O -6540 (sh), [e]246 -32,020, [el234 0, and 

Anal. Calcd for Cl,HJNOs (411.24): C, 49.65; H ,  4.41. 
Found: C, 49.64; H,  4.48. 

( - )-4(S)-7-Hydroxy-4-(4-hydroxyphenyl)-6-methoxy-2-methyl- 
1,2,3,4-tetrahydroisoquinoline @).--To a stirred solution of 4.11 
g (10 mmol) of 7 in 300 ml of methanol was added 6 g of 
sodium borohydride over 1 hr. After stirring for 3 hr, the reac- 
tion mixture was evaporated and the residue dissolved in water, 
acidified with 6 N hydrochloric acid, neutralized with sodium 
bicarbonate, and extracted with ethyl acetate. The organic 
extract was evaporated and the residue crystallized from ether to 
afford 2.3 g (Slyo) of 8: mp 216-217'; uv max 225 mp (e 
16,400) (sh), 282 (4800), and 293 (3000) (sh); nmr 8 2.27 (s, 3, 

-88.9'; ORD (C 0.746, CHsOH) [@]?a0 -304O, [@I689 -430°, 

CD [elrao 0, +5450, [&6 0, -13,820, [elso6 0, [ e ~ ~ ~ ~  

[elzso $14,540. 

NCH,), 3.42 (s, 2, CHz-l), 3.54 (9, 3, OCHa), 3.97 (t, 1, J 
6 Hz, CH-4), 6.28, 6.51 (2 S, 2, CH-5,8), 6.67, 6.97, (AA'BB', 
4, aromatic), and 8.97 (b, 2, OH); mass spectrum m/e (re1 
intensity) 285 (29), 242 (loo), 241 (87), 227 (25), 225 (65), 211 
(55j, 210 (37), 199 (12), 197 (14), 182 (17), 181 (32), 169 (13), 165 
(15), 153 (18), 152 (19); compound 8 was identical in thin 
layer chromatographic behavior with natural cheryllines in the 
following solvent systems, acetonitrile-concentrated ammonium 
hydroxide (90: lo), chloroform-methanol (70:30), chloroform- 
methanol-diethylamine (92:3:5), methanol-acetic acid (1 : 1);  
[ a ] ~  -71.9' [lit.' [01Iz6~ -69' (c 0.2, CH,OH)]; ORD (c 0.249, 
CHIOH) [@I700 -131', [@I689 -189', [@Izo6 -12,150' (tr), 
[@Iz~s +16,040" (pk), [@I268 +2520' (tr), [ @ I z ~ z  $9170' (pk), 
and [@I220 -13,750' (tr); CD [@I306 0, [@1z90 -17,570, [elzso 0, 
[ O I Z ? ~  +3860, [O12sa $640, [OIZ~~ +12,860, [el236 0, and [elzz6 
-22,290; identical within experimental error, in ORD and CD 
with natural cherylline.1 

Anal. Calcd for Cl~HlgN03 (285.33): C, 71.56; H,  6.71. 
Found: C, 71.27; H, 6.66. 

(+ )-4 (R)-7-Hydroxy-4 (4-hydroxyphenyl)-6-methoxy-2-methyl- 
1,2,3,4-tetrahydroisoquinoline (Unnatural Cherylline, Antipode 
of 8).-This was obtained from 2b by the methods described for 
the conversion of 3b into 8 via the dextrorotatory antipodes of 4, 
5, 6, and 7: mp 214-215" (from ether); identical in tlc, uv, and 
nmr with 8; ORD and CD mirror images of 8. 

Anal. Calcd for C1?H19NOa (285.33): C, 71.56; H, 6.71. 
Found: C, 71.63; H,  6.76. 

Registry No.-2a, 25528-07-8; 2b, 25528-08-9; 3a, 
25528-09-0; 3b, 25515-38-2; 4, 25641-45-6; 5,  25515- 
39-3; 6 ,  25515-40-6; 7, 25515-41-7; (-)-(8)-8, 23367- 
61-5; (+)-(R)-8,25515-34-8. 
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The reaction between hexafluorobut-2-yne and 
chlorobis(carbony1)rhodium dimer gives good yields 
of tetrakis(trifluoromethyl)cyclopentadienone.l When 

Washingion 99165, and Inorganic Chemistry Laboratories, 

(1) R .  S. Dicksonand C. Wilkinson, J. Chem. Soc., 2699 (1964). 
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solutions containing this dienone and triphenylphos- 
phine are mixed at  room temperature, the yellow color 
of the dienone is immediately discharged and from the 
reaction a compound of stoichiometry C27H16F120P 
is obtained in excellent yield. The product of the 
reaction is considered to be a new ylide, tetrakis(tri- 
fluorome thyl) cyclopen tadienone triphen y lp ho sp ho r ane 
(I) on the basis of the following spectral data. 
Tetrakis(trifluoromethy1)cyclopentadienone shows 

bands in the infrared at  1684 (C=C stretch) and 1718, 
1761 cm-I (C=O stretch),' but this new compound 
shows only two bands a t  1502 and 1582 cm-l, which 
can be assigned to the aromatic double bonds, the keto 
bands being no longer present. In  addition, the spec- 
trum Shows a strong band a t  1107 cm-' which is ex- 
pected for the structure shown because of the presence 
of a quaternary triphenylphosphonium group.2 

Tbe 19F nmr spectrum of the compound a t  56.4 MHz 
shows two resonances of equal area separated by 43.7 
Hz, but a t  94.1 MHz these are now separated by 79 
Hz. The peaks are therefore two separate resonances 
ceqtered at  -11.4 and -12.2 ppm and correspond 
closely to the reported nmr spectrum of tetrakis(tri- 
fluoromethy1)cyclopentadienone itself which shows two 
resonances at  -7.9 and - 10.1 ppm.' This similarity 
of the spectra shows that the triphenylphosphine must 
have combined with the dienone through the oxygen 
atom since addition to carbon in a Michael manner 
would give a compound with four nonequivalent CFa 
groups. Each of the peaks is too complex for good 
resolution but l9F-IgF homonuclear spin decoupling on 
each of the resonances causes them to collapse to singlets 
showing that the splitting is due entirely to 19F-19F 

coupling with the 31P-1gF coupling being immeasurably 
small. This evidence strongly supports the structure 
proposed since the nmr should show two resonances for 
equivalent pairs of CF, groups, and it would also show a 
small 1gF-31P coupling, because the P atom is as far away 
from the fluorines as possible. The uv spectrum of the 
ylide is also markedly different from the initial dienone. 
This new compound shows an absorption at  307 mp 
( E  7S0) whereas the dienone shows a band at  342 mp 
(E 360). 

This reaction differs from that found between hexa- 
fluoroacetone and triphenylphosphine; in this case 
with hexafluoroacetone two molecules of the ketone add 
to one molecule of the phosphine to give a 5-membered 
ring phospholane c ~ m p o u n d . ~  The ylide is favored in 
the reaction with tetrakis(trifluoromethy1)cyclopenta- 
dienone because of two features: transfer of an elec- 
tron pair into the ring causes the formation of the aro- 
matic cyclopentadienide ring; and the electron transfer 
is further favored by the electron-withdrawing CFa 
groups substituent on the cyclopentadienone. 

A similar adduct has been obtained with the same 
dienone and 1,2-bis(diphenylphosphino)ethane except 
then the stoichiometry now shows that two molecules of 
dienone have added to each molecule of the diphos- 
phine. The dienone does not react with triphenyl- 
arsine or triphenylstilbine, but i t  has been reported to 
give colorless compounds with amines. Further in- 
vestigation of this reaction has shown that these com- 

(2) F. 8. Ramirez and 5. Levy, J .  Amer. Chem. SOC., 79, 67 (1957). 
(3) R.  F. Stockel, Tetrahedron Lett., 2833 (1966). 

pounds are amine hydrofluorides formed by defluorina- 
tion of the dienone. 

Experimental Section 

Infrared spectra were recorded on a Grubb-Parson's spectro- 
master. Nuclear magnetic resonance spectra were obtained on 
Varian V-4311 and HA-100 spectrometers operating a t  56.4 and 
94.1 MHz, respectively, and chemical shifts are given relative to 
benzotrifluoride as internal reference. Ultraviolet spectra were 
recorded on a Perkin-Elmer 350 spectrometer. Mass spectra 
were recorded on a MS9 spectrometer. Microanalyses were per- 
formed by A.  Bernhardt, Mulheim, Ruhr, and molecular weights 
were obtained by Mechrolab osmometer operating a t  36'. 

Tetrakis(trifluoromethy1)cyclopentadienonetriphenylphos- 
phorane (I).-When a yellow solution of tetrakis(trifluoro- 
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methy1)cyclopentadienone (0.12g, 1 mol) in CHzClz wasadded to a 
solution of triphenylphosphine (0.15 g, 1.7 mol) in the same sol- 
vent, the color was immediately discharged. The solution was 
boiled and MeOH was added dropwise until colorless crystals 
formed. The compound was recrystallized from CHzC12- 
MeOH in a similar way to give 0.17 g (80%) of the required prod- 
uct: mp219-224'; ir (Nujol mull) 1582,1502,1276,1211,1107, 
1043, 934, 752, 699 cm-'; nmr (CHzClZ) 4 -11.4 (m), -12.2 
(m); uv (CHzCl2) 307 mfi ( E  780). AnaZ. Calcd for CZTHE.- 
FlzOP: C, 52.6; F, 37.1; mol wt, 614.06687. Found: C,  
52.2; F, 36.8; mol wt, 619 (CHCla osmometer), 614.0668 (mass 
spectrograph). The compound is soluble in CHCla but insoluble 
in MeOH. 

Registry No.-I, 25396-73-0. 
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The photochemistry of organic azides has been of 
interest in the last several years. One application has 
been made to carbohydrates in that methyl 2,3,4-tri-O- 
acetyl-6-azido-6-deoxy-a-~-glucopyranoside has been 
photolyzed and hydrolyzed to yield the 6-aldehydo 
derivative.2 We have found that the introduction of 
carbonyl functions into secondary positions of sugars 
may be accomplished by photolysis of the appropriate 
secondary azide to the corresponding imino derivative 
which is readily converted to the ketone. 
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(2) D. Horton, A. E. Luetzow, and J. C. Wease, Carbohgd. Res., 8, 366 
(1968). 


